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Ao AR

# ﬂsl‘;ﬁ" e



BRA T A T s Al TV RS R AR Tk g

[6-10] -
(6)#L# % (Antibiotics): ¥ & L REHFAFF AR * 2 2R Frh A
Biv o p2bpm A Mg RS NTX R AY AR -

(7) 424 & (Sedatives): F] ¢ Frif|efex > ¥ FHLiE * o

£ & ek KA

Lois B il p B 2O PNRAR AL R LB R’ * RAE5

w?

GRADE

- Tk E R
FXRIER

F_&

SR AR > LA OHEL & X P B X

d Ak
T

¥ osxzx5& p ¢ * Prednisolone 30~50mg &% 4p § >t 4t A E 2 ¢ PRSE
GP

T AE 2 4 = @ * £4%] Hydrocortisone 200~ 300mg/ p i f F vh E L0 2

&

* X s 5~7 % o

R > /r'}%‘;fi ITUI\S H‘{:‘ ﬁ7 ﬁﬁj'ﬁ‘k‘ﬁqﬁgm’?@]i '%%%& = 3R

PR

TEFTHETAAFELF O E HEIEL FAEBRAZARILET S o

Marquette = 3 B IR > sk f A B pF > & - B4peh 48 [ PFEH R * 3 H £

(6mg/kg/day) = > £ 14 58 F] % (methylprednisolone) & i< #| & (1mg/kg/day) e 2> £ 4

#8 F A% (methylprednisolone) » ¢ ¥ 11 3 4p & 9% #4 ¢ sc L 42 & [11] - » Global



initiative for asthma (GINA) P& %=+ p i * Prednisolone 50mg & 4p 3 > 4t F| & 2.
U PR T ER 2 A k@ * 4% Hydrocortisone 200mg i B f v & 1t [12] o gt #h 5 3E
# @ % 2dp (5~ 7 days) & £ # (10~ 14 days)sh > M HE ISR F A E L ¥ T U
P pESF AN LR 2B PPFRTRR F(FP AL A
F)[13-14] o d >t ApREFT T 2 5 > R E G ﬁ@@;‘}}% A PE Y AR l]}[lia AR kR A

AR UL P BRI ok o 102 B s AR R B 4 B Ao T £ AR

%55 > LA Em AR S 4

Equivalent Relative Relative Protein | Half-Life | Biologic
Glucocorticoid | Glucocorticoid | Mineralocorticoid | Binding | in Plasma | Half-Life
Dose (Mg) Activity Activity * (hr) (hr)

Short-Acting

Cortisone 25 0.8 0.8 — 0.5 8-12

Cortisol 20 1 1 ++++ | 1.5-2 | 8-12

Intermediate-Acting

Methylprednisolone | 4 5 0.5 - >3.5 18-36

Prednisolone 5 4 0.6 ++ 2.1-3.5 | 18-36

Prednisone 5 4 0.6 +++ |3.4-3.8 | 18-36

Triamcinolone 4 5 0 ++ 2->5 18-36

Long-Acting

Dexamethasone 0.75 20-30 0 ++ 3-4.5 |36-54



https://www.clinicalkey.com/hl0000178

Betamethasone 0.6 20-30 0 ++ 3-5 36-54

—, None; ++, high; +++, high to very high; ++++, very high.

* Clinically; sodium and water retention, potassium depletion.

It ke * Kelley and Firestein's Textbook of Rheumatology, Tenth Edition.

2. @ik § F $hEATd nebulizer & MDI + spacer %3 7 - fx pci i£?

GRADE
2 e

N
ok
<
—%
/T_

Bio F vk VP @l § ¥ RS nebulizer
£ MDI + spacer 2_ ek i 2~ fh o F FF 1 A Eis i
1B [15-19]
)F'fifﬁﬁﬁ'ﬁ‘ﬂﬂ%/‘ﬁlwkiﬁmsfﬁ;u B B 2T o

(s %57 )

BESSio R f rh BV P> fEan st § g #%R A d nebulizer & MDI + spacer %
3 2 st 0§ R (PEF S FEV) » FVC)insc g » %5 2 % ik 2 o it
F] 5 0 F EAP B Bcdyo Flt & 2GR (7 AL 8 4 37 (Meta-analysis) s 2k @ o 444 PEF >
Hed v g et § g HRAlSd nebulizer 35 2 facgrisd MDI +

spacer %7 2 FxstAp g 5 ¥ — K% I MDI + spacer %5 2o of sk if [15-17] - 4+

HFEVIZ FVC» £ 5|3 2k B F i g 2Tk iicdy > FIP 28750

=

& 17 (Meta-analysis) > = & $# % S @scd § F 5% A5 d nebulizer & MDI +
spacer z_ g B px— 4+ [15, 18-19] - £ ¥ Fl 5 v E v 2 = i (hospital

admission rate) » =35 3] 3 /= /I?ei;am % £ 4 #7(Meta-analysis) » % % 3 I » &%




A F B WHEABSD nebulizer %4 2 rxgr i d MDI + spacer 4 2 pxAp g o
FEATH o RIS R AR EE SH RN FEHRE ART) &
ek F ¥ PH5EA G d nebulizer & MDI + spacer 2 T f #x— $4#[16-17,19] - T&

};]‘:%ﬁéﬂ?ﬁ}%u NEZ R E }?5% B s E B R T o



3. 5 HAE ¢ A 4 LB F R IR R ?

GRADE
Tk &R P 5

N
ol

<

PR AL g O B R s

=
[l

=EaEY ﬁg%r}%ﬁa)ﬁg feit Lo RS R € R Akuanw
1B [20-25]

o)
AR AR SR A LT R R R IR 1 B A

TR CREE OTIF AR A A 4 0 Xk

L

31523 e KRB SRS OF
RS P T om A IR TP A5 A BT RIXFIRLINE A dkie
Bl R B R ek F F PR RO O R e L R R D T R
BETFEEF A F[20-25] BEFR AR FIVIN Tk - PR ERIER
HrEskd §F RSRAIR Y o 4 R g enee § 287 02 H(MD 6.24 L/min; 95% CI
-21.09~ 33.57 L/min) » F]ut 5% bt Fak 3 § @& Hop 4 chd §OF HEARR [ e
e o gt rhe WRBIRLM R R IR DR SRR AR e §f SR AR
B 21T B AR at b B8 12 61(OR 0.58 » 95% C1 0.30~ 1.12). » %] 4%

PRI S 7 ! g i 17 f FOU AR Rt V- e AT RS FIR ) FFAT Y
B dR e R Ok F T A MBI Er gt bl e R e L §OE R AR

% 5 5(OR3.02;95% Cl 1.15~ 7.90) > Flp* ¢ * $# % spen K dg o F o vt 4
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4. 5 $HEME I gup 4 EFF kg procaleitonin kA2t ok & E?

GRADE
Tk &R

o
ol

@;;-;J%

¥t F R A E T o 4 0 F rudgiR] procalcitonin kA
2B [26~ 29]
TAFZEN A F 0k (BER BRHIERD)

BEARARM R R Y 2 A AR FAERE R Y 2 2 RTE KB Y
10 T R R o 4 R ¢ oehprocalcitonin gk R kAR AT F & 2 ik
FoR A A A o TR BAER A IR RS TN E AT 0 KR E 457
v &3 &M F g X procalcitonin kA2 & T X fid F s [26-29] 0 o B
Tk i E AT RIF hop 4 oLk ¢ ehprocalcitonin k& 0 FAUER 5 <0.1pg/L
2] 2k h dd Fiok 0 FAURK 5> 0.25u0/L 0 RIEZERE A RX I F
gy o % B IR procalcitonin kAT EE R R @ Y fid F RIS N F
FET U RS D g el A M L A EX 4 290 5 (RR 058, 95%CI 0.50~
0.67, p < 0.00001) - F)pt 2 a2k ¥ 12 g ¥ g procalcitonin 3k B k47 8 F

LABARE N Ay b G R gR R Al o
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ZRE
o [EIREEERIEM
- FRAE R AL A
« AE#E& 100-120 A/ﬁﬁﬁ( bpm )
- FRMAME (ZERFER) 5 90-95%
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o ORBVEEE RS

R BURS R 4 AR B R

£ & 5 Aipratropium bromide

ERLH B E RS ERF L AL 93-95%
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AR E R KRR R A SR ER Y ERYEF v R LR ek b ED
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hop A B RIASE 2 R FAh RN 2 R A - S ERE A R
¥ # (terminology) # 3= %) #t 5 % (difficult asthma) ~ F) ¥ 41 5 *34
(difficult-to-control asthma) - #¢ #]4% f =% (refractory asthma) 4L * &ipfiie

TITEBHF BB ¢ MAF S B E # 74 (severe asthma) o X @ F]

£
-5
5
>~
et

@ o AL GE T e 7 - ¥ F M (heterogeneous) 2 7 I TRk A A
(phenotype) s e s 4 = 7 B < 5Bk TR DA RBAT H 48 o

Fl & BL f kB o A L ehR i (heterogeneous) 2 & 0% o0 BRE F
R T ARG A E RO F Em 4 75%-10% [3-5]; & F 51T B F

# 2 ¥4l a%FE SUA (Severe Uncontrolled Asthma) %) & 3.9%[6] - # 35 &8 &



BREFrdhh % FF ¢ AT s ivEaR 4§ f‘?ﬁ w L F Rk
[7-9] ~ B % & & [10] ~ #= = [11] ~ 3 4 [12] ~ & (5 S g din ~ [ fhpk

moP ko) [13] % ik 3k #z(sensitization) [14] -

(Z)RE FraRpREy 4
BrE frh e 2 MAFFR IR T ERpPEALS L FF

(multifactorial)?} = e- 4355 7 I ehw AT 12~ /*Jcﬁ M BRE F R RE e

ARIVAEGZUTERG e - BRI o

1. § i*/& 4 (oxidative stress)3f v % A SURE# ic Faed © BB E § v 4 it
S AL VR AT S B H AR Ry RS
H e 38 @ e A A e ¥ [15-17] -

2. B F BTl Kwe LA AW TR o kY BRI LF
A& revfpldt e e (eosinophil) 5 1 o @ H Ap B ehim e gk Bz Th2
" Ik psihd dm £ k-4, -5, -13 (interleukin-4, -5, -13) 5 % o © gt fE3E
LV -2 LR %’ Mzt (neutrophil) % % & & > % H 4p i e
non-Th2 # ¥ sk im?s jfr% ¢ 45 Thl > v Thl7 Mwfe &k inlmbe ik 7 B
[18-20] o ¢k » e¥ w3 3¢ T 7 #(airway smooth muscle) 2 % & ¥ I4 (epithelial
compartments) i125¢ < ‘mfz (mast cell)#c P 3 v~ % Micg rhixH]17 &

(poor asthma control) 2 % =2 v 3§ § B 47 g 1 (AHR, airway hyper



responsiveness) 3 B [21-22] - 7 I e & B ERHE ARG ISR~ 7
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A ra(autophagy) & R 4R ¢ e odnden TSR R OO poE R R P R

>
/

EEDRS AL o0 RREF IR RGN E R EE TR
$ 0 AR FIER ey ¢RI R B BE[23]

w g AT (angiogenesis)ig v 1 3§ B E F orhom X R B R E
# (airway remodeling)éhak % » B ¢ wFeiE n F T2 WA ERL FER
(vascular leak) ~ »E W if -k *E 2 AP RE ez WK I A p b SIACE SRR R
F & (AHR) [24] -

eE g T so(airway smooth muscle) f&s # 2| (phenotype):< ¢ © B & #
\:""}?‘5 SRS ek IREAN S s U AN E: RS I R S v o (22

EE L T2 - o T AFaRis > B FAGEF FE R 515 T Foop

i

Yo AR RS € B4 o MR B R FARR B B 5IH F 4 e
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[25-26] -

MR R L ARRAR L G T AR R A E B e EE g
£ o 3 % 3 % 7 (Chlamydia pneumonia) - V*g; ¥ F/ otk (haemophilus
influenza) 2 % # - 4o 5% # (Rhino virus) ~ »* =2 g & J5 4 (respiratory
syncytial virus) ~ i & 5 & (influenza) g % ehim®e #7 3 © EP € 514 4 FIf%

S A 4 [27-29] -
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(extrinsic) & 45z L * i i |+ (compliance) sk 3+ ~ 5 £ 58 1R 2 Bon Tk
BRACR e ik &~ MeER Rz isges. 8 9- 26
Pl A% B £ 7 vh & £ (intrinsic) & F % # 3] (endotype) 2 24 % A
(phenotype) st 5547 3§ & Ap B {hde 40 cn B 4 > r0 8P iE T I R 0

2 12[30] -

ERP WAL BEF rhGuRILE F 4 (pathobiology) 2 Tk # HF 7 X
ZH Eﬁ:“p IER M- RMEGE P £ 0 AL LG K- PEE o BE AR 4ot
e EE mh® R (T P A& RO s A TR B AR (ICS) i f &
e~ TRh s 2 B L AHARTRKL Y  EFATASEZ
LERE ST RN BEREF s F HEBE DT RE S L E TR
BT AEA BEFEREFI Y ORI - R F R g

(ERS-ATS)Z & 517 v € 4731 ¢ o § v en ik ©

(= )ERS-ATS B ¥ # #4 % 4%

BEFrhme i i - £ 3% GINA S P 23Ry 45 15005 (% A
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Eoor A AMICS) 2 £oce = A1 R A G gcH (LABA)S b = 4 % 8
A leukotriene modifier/ % # theophylline = =50%FpF ¥ 2 & > ¥ |+ 45 F A&
(systemic steroids) k i¢ # 3 & B4 4 & F &R A& #4424 (uncontrolled)
* JE @ #41 # #h (uncontrolled asthma)eh @ & 5 3 0 # & T 5w i
~ 6
1. k42 F rH ¥ #1 R % ACQ (Asthma Control Questionnaire )> 1.5>
# wh+r#1% 5% ACT (Asthma Control Test) < 20 (2 1245 NAEPP/GINA 45 5|
& 58 5 “not well controlled”)
2. E¥MEELEEBLE 2 -FFAa A2 EBECFTERY 28
PLEE PR ie ~ 3T 3 2 ]

3. BEA LA EN B - &1 XK LhERS AL LS

(2)@ 517 F w4 /ed24p = Spanish Guideline on the Management of Asthma

(Guia Espafola para el Manejo del Asma, GEMA) B € # v T &
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# o 4+ 2 Frdl(lack of control) % & 5 7 & T 5w B Y T - gk
1. #=3# 418 % ACQ (Asthma Control Questionnaire) > 1.5 & § & ¥4 &
Z ACT (Asthma Control Test) < 20
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AEdl x| () mAR @ ACQ>15 ACT<20|(-)ACQ>15#& ACT<20

(2 NAEPP/GINA :}ﬁ 5l & 35 % not well
controlled

C)EFPEERET © BL- &E=8 =
AP ECRY 2LPHEEMBA 3
()22 aamEHE 3 - #1

()L - EF=d TEMBFELET L
Bt Za Ip AR VL T AR
(Fx=+x33 %)

(2)E2 - E2=- 2 FEEHLEL

M Afr

Co i AR A A IR EL (2)REF AU F- e F R
e (FEVy) * 4 3 728 (FVC) <70%, 2 &
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4o 2 B (FVC) [0 # 7920 i | (FEVL)<80% ; F it % 5 oy fFim it #
ffﬂﬂif?%%&w WS- ki B | R EmE % 30 F A (mg)d 5w
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CHFMEETEN LRI bhEBELZ Fing

=k

& 2
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® E2 4 gpinEPE N R EAIR

® fhd xR

® FEV./FVC<70%

® & L oE kR OA R E
FEV1<80% % # &t # i@ * v JRIF 7
e x 30 F (mg)s FiEwiR
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(—) £ &Aacits vf (severe allergic asthma)
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FomE LS o R RE F FIRESTRA AT I TR TS EARL LR &
PRRESERECAHESFE T R EE R AL R DL N[T]o T EREF G H
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Bk BRIEATR oL LAY EF g S o AP RS L3Rk AW
gH 4[] Bed §rl HRARATEH > Y AL AIRFY Eg A A
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1. g Bacttf 7% (severe allergic asthma):
L F AR F 0 IgE A & NRopH KL R F S Fl Ao b0 g
$IUIgE 5 1 B 5% ehp 15 o Omalizumab 3 $14% IgE en8 thia #4 > & % Ak
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IgE 7430 ¥| 1300 IU/ML cge ] o 2 & ci® % 5 B 7 0 475 1Az e ik i vz
B Y E D IgE & £ T o im e e X R & 4 [1] - Omalizumab % & v %
G A TS S J o A REE 2 e IgE ek - 20 endl £ o
A& sk gt b A Tt il M REFER DR F & o TSR oD
F s R B3N emk pk b e L e A B B 1L S #iceh™ '8 5 Omalizumab &30 % B &
[2-3] o §@sk b g 4 e i f i@ % Omalizumab 7 B3 §Tes 0[4] » iz £ 5% 5
iR Bt B 4 X3 B - B3=R Omalizumab iadk K s ox F iRl £ oo
¥ b 4 IgE AR E S 5 & $ Omalizumab i § 2P % 9725 %k (5] -

¥ - 8514 fE AT F & & severe asthma with fungal sensitization (SAFS)» &

LF v HRERAT B2 L Ap MR A g R B R RS G[6-7] FRE
MR ITE Gfaant ble $F[8] 0 ¥ i » A A chfin]9] - J’ﬁ 20% ¢

B F vd o * 44Cskin prink test ¢ &_fungus-specific IgE # % % 7 SAFS[10] - #

® ¥t Aspergillus fumigatus =t &) 8 & § =70 5 4 60%[11] -



poav o oy SAFS XX FE R hdp sl 2 s B 4 o B4 G TRA AT

(FAST)#¥ .18 * itraconazole /% 32 % 3 »xez il i A gk [12] o e v F =

AN ZHRIY - 58 F IgE ;ﬁ; AL F g 53 s (Allergic
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o £ FFISAFS §  F b o Fot st f ¥

Sk

ABPA 1 £ F %> Aspergillus fumigatus 5142 % if 36 B 50 F & o e E
¢oE T 5 1~ 2% [13] o 2 %7 ABPA € 1345 51 8 B iE 2

() 3 B % <42 § =4 (asthma with deterioration of lung function)

(i) #= Aspergillus 4 & Bl3#F = Wi 5 F J& (immediate Aspergillus

species skin test reactivity)

(iii) o ¥ @ total serum IgE level of 1000 ng/mL (416 IU/mL) # £ &

(iv) >+ asperqgillus 4 %_s57 IgE - 190G # 44 #iciz % (increased Aspergillus
species- specific IgE and 1gG antibodies)

(v) 3938 X sk 5 & (chest radiographic infiltrates) [14] -
e b o TR v R F g o AE 5 05 mg/kg of
prednisone » % 6 3| 8 ¥ (¥ WP P HE o L Lop L F L AR R ¥ [13]

¥ b ¥ oz 4 bk )% F (itraconazole (200 mg bd)) £ & 4 B R 000 S

—

LERE Tl BRI R EFR T 2 FR L FhI L by &
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2. Bt v‘g pe sk % »4 (severe eosinophilic asthma)
“T3) B v iR F o (severe eosinophilic asthma) €& A4k ¢ of i
Mo ohelic® KA e - RTELdpkip Y g AL dm iz < 3 3% [16]
W in R et B e 4 0 1L anti-ILS chE AR E S L 4 o ¢ e L5 %"%%?F%’ iz e sl
’z (eosinophi)ef é ~ B i 2 3 AP FREL PE S » T & 2 THES I p@cC
gk enZE 5 454 IL-5 chanti-1L-5 mADb» ] 4- mepolizumab % reslizumab >
E g4 IL-5 X f8 o anti-IL-5Ra mAb » 4e benralizumab -
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Tk b doim i RIB 2 gAY 55k 4 (cholergenic tone)#e® 2 F B R K7 A KEF &
L3y RP P o A oaidl o

Bt AP ATRR L B ¥R AAL BRE § rdp 4 4t Tiotropium i * &
FTER AN Tl H? AP * PubMed FOEAE > % * Tiotropium %
severe asthma M 452 23 3F > P8I K~ F > "W AL 7 ~ &A1 E
L2 RCT & #7eh> B ts R T 55 adfzdt M &R E L o 5 <[6-7, 15-17]
EN [ O K B ey~ BFLHEFRE T Tiotropium L% ¢ R REfFa s
ta e

P: severe asthma

| : Tiotropium ;5 &

C: Placebo

O: Acute exacerbation reduction
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Control

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI
15 523 20.7%
1.9%
09 222 30.8%
23 234 343%

0.7

Fitis it

Auth

Tiotropium

Casale 2015 82
Disse 2011 9
Kerstjens Trial 1 2012 91
Kerstjens Trial 2 2012 N
Ohta 2015 33
Szefler 2017 20
Total (95% Cl)

Total events 326

519 1
104
237 1
219 1
114
136
1329
4

1 103
2 57
30 134

7

1%
5.

1%

1273 100.0%

10

Heterogeneity: Tau? = 0.00; Chi* = 0.76, df =5 (P = 0.98); I* = 0%
Test for overall effect: Z = 4.56 (P < 0.00001)

i * Tiotropium

6(0.68~ 0.86) »

or(s):

Date:
Question: Tiotropium compared to placebo for acute exacerbation
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P

2

2
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te /73§ GRADE & s3®

|

m-w{_

o
o

8y
-

BN
gl

o

20

s g%k drT

Risk Ratio

M-H. Random. 95% Cl

0.72[0.56, 0.93]
0.81[0.35, 1.87]
0.78 [0.63, 0.96]
0.79 [0.65, 0.96]
0.75[0.49, 1.16]
0.66 [0.39, 1.10]

0.76 [0.68, 0.86]

- “-HJ#

0.01

0.1

1

10

100

Favours [Tiotropium] Favours [control]

R X e dc S R

H

7~

risk ratio &_

= RCT#=7% > 2

Setting:
Bibliography: . tiotropium versus placebo for acute exacerbation. Cochrane Database of Systematic Reviews [Year], Issue [Issue].
Certainty assessment Ne of patients Effect
. i Certainty Importance
Ne of Study Risk of . . L Other S Relative | Absolute
studies |  design bias Inconsistency | Indirectness | Imprecision el raTion Tiotropium placebo (95%Cl) | (95%CI)
acute exacerbation
6 randomised | not serious | not serious | mot serious | not serious | none 326/1329 4101273 RR0.76 | 77 fewer @@@@ CRITICAL
trials (24.5%) (32.2%) | (0.68t0 0.86) | per HiGH
1,000
(from 45
fewer to
103
fewer)
CI: Confidence interval; RR: Risk ratio
> l;‘/;/: > 'gpb{ e 3 = 4L ] ' 2 5 25 SN
TR YEY 5 RCTPi’FFH, it b i B 4 GRADE #=i% + & high

level quality # strong recommendation -



GEEF AR E @& Tiotropium £F 7R 0 AL E T )7

GRADE
2 EEE JA 54 %

ik €+ Tiotropium r R b B F e AL E L AR
1A [6-7, 15-17]
Fo oo (R EBEHRFLF)

4 2

1. Vogelberg C, Engel M, Moroni-Zentgraf P, et al. Tiotropium in asthmatic adolescents symptomatic
despite inhaled corticosteroids: A randomised dose-ranging study. Respir Med. 2014; 108 (9):
1268 - 1276.

2. Beeh KM, Moroni-Zentgraf P, Ablinger O, et al. Tiotropium Respimat in asthma: a double-blind,
randomised, dose-ranging study in adult patients with moderate asthma. Respir Res. 2014; 15 :
61 .

3. Peters SP, Kunselman SJ, Icitovic N, et al. National Heart, Lung, and Blood Institute Asthma
Clinical Research Network. Tiotropium bromide step-up therapy for adults with uncontrolled
asthma. N Engl J Med. 2010; 363 (18):1715 - 1726.

4. Bateman ED, Kornmann O, Schmidt P, Pivovarova A, Engel M, Fabbri LM. Tiotropium is
noninferior to salmeterol in maintaining improved lung function in B16-Arg/Arg patients with
asthma. J Allergy Clin Immunol. 2011; 128 (2): 315 - 322.

5. Fardon T, Haggart K, Lee DKC, Lipworth BJ. A proof of concept study to evaluate stepping down
the dose of fluticasone in combination with salmeterol and tiotropium in severe persistent asthma.
Respir Med. 2007; 101 (6): 1218-1228.

6. Kerstjens HAM, Disse B, Schroder-Babo W. et al. Tiotropium improves lung function in patients
with severe uncontrolled asthma: a randomized controlled trial. J Allergy Clin Immunol. 2011; 128
(2):308 - 314.

7. Kerstjens HA, Engel M, Dahl R, et al. Tiotropium in asthma poorly controlled with standard
combination therapy. N Engl J Med. 2012; 367 (13): 1198-1207.

8. Radovanovic D, Santus P, Blasi F, Mantero M. The evidence on tiotropium bromide in asthma:
from the rationale to the bedside. Multidiscip Respir Med. 2017 May 4;12:12.

9. Kerstjens HA1, Moroni-Zentgraf P2, Tashkin DP, et al. Tiotropium improves lung function,
exacerbation rate, and asthma control, independent of baseline characteristics including age,
degree of airway obstruction, and allergic status. Respir Med. 2016 Aug;117:198-206.




10. Halpin DM. Tiotropium in asthma: what is the evidence and how does it fit in? World Allergy
Organ J. 2016 Sep 14;9(1):29.

11. Willson J, Bateman ED, Pavord I, Lloyd A, Krivasi T, Esser D. Cost effectiveness of tiotropium
in patients with asthma poorly controlled on inhaled glucocorticosteroids and long-acting
beta-agonists. Appl Health Econ Health Policy 2014;12:447-59.

12. Echave M, Ojanguren ME, Elias I, de Andrés-Nogales F, Oyagiiez I, Casado M, et al.
Cost-effectiveness of tiotropium in the treatment of patients with asthma. Value Health.
2015;18:A501-2.

13. Pawlik M, Walczak J, Pieniazek I. Economic evaluation of tiotropium administrated through the
Respimat inhaler as add-on therapy in patients with uncontrolled severe asthma in Poland. Value
Health. 2015;18:A502.

14. Silva Miguel L, Managas M, Pinheiro B. Economic evaluation of tiotropium for severe persistent
asthma in Portugal. Value Health. 2015;18: A502.

15. Szefler SJ, Murphy K, Harper T 3" et al. A phase 111 randomized controlled trial of tiotropium
add-on therapy in children with severe symptomatic asthma. J Allergy Clin Immunol. 2017.
Nov;140(5):1277-128.

16. Kerstjens HA, Casale TB, Bleecker ER et al. Tiotropium or salmeterol as add-on therapy to
inhaled corticosteroids for patients with moderate symptomatic asthma: two replicate,
double-blind, placebo-controlled, parallel-group, active-comparator, randomised trials. Lancet
Respir Med. 2015 May;3(5):367-76.

17. Ohta K, Ichinose M, Tohda Y, et al. Long-term once-daily tiotropium respimat® is well tolerated
and maintains efficacy over 52 weeks in patients with symptomatic asthma in Japan: a randomised,
placebo controlled study. PLoS One. 2015;10:e01241009.



4, ﬁg‘.iﬂvgﬁf@'}ié IR F 2 b 0 RBEALR T anti-lgE Fie ot LR AL R
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Tk b A E B R AR o dot v e s Mepolizumab sin g T o b i
e fort e if ¢ mﬂ%’ fis 124> %2 (eosinophils) 5 Omalizumab # 2 jgs g it {eje 5 ¥
e eosinophils g [1-2]c - BRET BiRA T AT ° BT i 4 ESL A
TR 2 iEATF rh 0 Omalizumab 758 2 16 PP &g > % 84 % @ & eosinophils #c
F o ML R0 free-IgE sl [3] - ¥ b 0 & EXTRA &5 ¢ & 5 850 B &
% 4 AR A F &% ¢ dheosinophils ¥ 2 7 Omalizumab 7o g ¥ > B %
K7 o L A eha e eosinophils #ciE % < (> 260 cells/mL). 5 omalizumab 75 B 1<

B L 1A E el 5P AR MOt A K eh eosinophils g2 & [4] -
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S A BRE F v e 4 Fl2 W ip ki Omalizumab e £tk 2 45 i)k 0 &

3*-‘-

£ 3F Mepolizumab izt g5 4 ok € 7§t o

t i 4 3 DREAM = % ¢ [5]» $ ## eosinophil # i s 4 4 <
Mepolizumab iz &7 14 8 5] L 4F i ook o FJUt o s 4 sk & ¢ 0 eosinophil
B2t ¥ B P > Mepolizumab ¥ &t oo B LEH o

IgE = SAAER LF hp R F BT F AR B e
fibronectin it > @ & * ey £ ¥ IR % (airway remodeling) © &3 BAT g P

dp i & B ie * Omalizumab /o (6~ 12 & * )€ &> 5 # fr REM (05 & - @ &1k

shre frg eosinophil 4 LRE D F B & M[6-7] o F1t o BeE oo L Aok 4F
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w3 Lok LI RIBATY RER o Bk 7 & R i
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hiEd FF L2 )gJe Bt 4F 31 @ * macrolides X i5 R B E f rd im0 Bt o A
PR FENT FHHFZ LA wEE > AP * PubMed FHLE > 8 * macrolide
% asthma R4 %3 F > $5 3] 756 5 ~ F > L4 & clinical trials » 35 3] 79
B d oo #2Y i 3 E#* Azithromycin 2o # vf chs 0 28 a4

b ATy 2 RCT a2 > BB EHFI T2 F it M EAREL a7y

[1-3] » ¢ frﬂjjﬁ:? T k2 REEEr Azithromycin £.F € & ° g §rh & 128

e

P: severe asthma

| : Azithromycin ;5%

C: Placebo

O: Acute exacerbation reduction

ZE R AT R AT

Azithromycin ~ Placebo Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
AMAZES 2017 94 213 127 207 67.1% 0.72[0.60, 0.87] |
AZALEA 2016 28 97 31 102 21.3% 0.95[0.62, 1.46]
AZISAST 2013 9 27 18 29 116% 0.540.29, 0.98] '
Total (95% CI) 337 338 1000%  0.74[0.59,0.92] ¢
Total events 131 176 . . . .

Heterogeneity: Tau? = 0.01; Chi?= 247, df = 2 (P = 0.29); I*= 19%

Test for overall effect: Z = 2.76 (P = 0.006) 001 0 1 10 100

Favours [experimental] Favours [control]



i * Azithromycin 5% Bc£ # +5 2 risk ratio ¥_0.74(0.59-0.92) » st3+ + ¥
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%

THFLA R RS EOF TR Ak B L F 0 £718 GRADE

Au‘thur(s]
Date:
g:eshnn Azithromycin compared to placebo for acute exacerbation
tting
Bibllograghy Azithromycin versus placebo for acute exacerbation. Cochrane Database of Systematic Reviews [Year], Issue [Issue].
Quality assessment N: of patients Effect
a o Quality Importance
Ne of Study Risk of q B e Other - 5 Relative Absolute
studies | design bias | Inconsistency | Indirectness | Imprecision | . jqerations | AZithromycin | placebo (95%Cl) | (95%cl)
Acute exacerbation
3 randomised ious 2 iouc 3P serious c all plausible 131/337 176/338 RR 0.74 135 IMPORTANT
trials serious = | serious serious residual (38.9%) (52.1%) |(059t00.92)| fewer @%90
confounding would per
reduce the 1,000
demonstrated (from 42
effect fewer to
dose response 213
gradient fewer)
Cl: Confidence interval; RR: Risk ratio

Explanations

a. AMAZES 2017: 48 weeks, Azithromycin 500mg tiw; AZSAST 2013: 26 weeks, Azithromycin 250mg Tiw; AZALEA 2016 10 days, 500 mg qd use,
b. study design and method not consistant
c. severe asthma patients AZSAST: non-eosinophil asthma patients

_—

BM
L

i# * cazithromycin # € 7 B > & AMAZE #= 3 ¢ & # |

£ % 500mg TIW ; AZISAST # 7 i¢ * | &

ETIRS

250mg TIW ; m» AZALEA #= %
@ e E L 500mg qd e @ FHFL AR & AMAZE =3 @ @& % cip [ ;

48weeks ; AZISAST # 3 = 26 weeks ; m AZALEA r 5 10days -

% s A RHL A Apk > b AZISAST Y B3 A ABE D
#A_ non-eosinophil =g v 4 o A7 R i L B i &

%3 > & GRADE =& + % low level quality 2 weak recommendation » %] % §&

b7 SO e IR i
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CHI & F v cnalim = FIE 7 05
FZ & Foeaerig S eang ¥ (HFEA)

FE TS
N A
T htFL ese 22 R 325 A ek F5[1] @ 2014 & 23k F AR
2 k45 2008~ 2012 £ chF e 0 2k F R AT L BE 334 A2
JLiEak > TRAREARETRHEEN S NIRRT O R BT F o 24§ b
% g ac e R % A7 7 (International Study of Asthma and Allergies in Childhood,
ISAAC) % 2000 & 2002 # *t >3k 97 B 71233 B ¢ < » £-4+ 798,685 ¢ 13 1
14 feipy P ER0 FREBEARON SR A 0 N %O %G F iR
Ko A FFRARAF AT RFRRES RR T AEFLE > A7 2 BN 5
A F % a2 i G ey v (wheezing) s 7 5 T 0UAZE 20% 0 EE R I S B H
AE A B E AP ae BRI 5%[2]
X A hF e TSR it i 2002 3 2003 £ 454 18~ 45 K < 4
B AR A 0 A3%n A BALFEFLETL F ol 0 5 8.6%:0t i - E Y
4
cEF RIS IR ARDFEEEIAAFL o HF OEZ 2E
1974 # PSR A FFSF 5 1.3%> 31984 £ 0]+ 2 % 5.07% [3] - — i» & 1995

2 1996 # (T ARt 0 13 2 15 fhihy b E N5 37~71%‘am§;fﬁ B4

AAho Al MEREMTG F et BR 5 7.1~ 12.5% [4] - 2000 £ 15 3 &
BF o EEr ISAAC B3 G2 dnd 0 YRFFLEL FE 9 45~
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7.0% > @ % % sR g et 519 & 10.4% [5-6] ¢ & R T i R & 2000 T 2007

EFHAMS 20 AT EE A F 0 ERBE L Feh et b5 15.7%[7] -

Ja
a\

PR R AL AR EFHTA ST S - g 2000 2
2011 & GE iRl R dR 2 BT 03T E R SR E A F eh BT iR b 4o e df B

LA 1B K S A F vl E 7 S8 2000 & ch7.57%3 4 3] 2011 # 110.57% [8] -

2015 & >+ A 7 4000 § 4 (0.36 g% 0.44 &) 5t 4 v > £2 1990 & b fie >
F2 A BTET 26.7% 0 E#LE ML 2 F T % 7 58.8% o @ A FE % (chronic
obstructive pulmonary disease, COPD)¢ = e+ = R|E_g eh 98 & [9] o
B EFARFLAG]IV 2 SR LY o g B R Ao Al
Bo AR B R AT TR BB REERG T 2R
# % (The International Statistical Classification of Diseases and Related Health
Problems > ICD) %5 k#F 4 &t (¥ 3| f vhere = F o € 1981 7] 2000 & - 5 #
Forhoms s FEHA TR B A3 R hE R &G P RE[L0] - F e
= 38 198l #enE 108 A v 8.17 A "3 3 2000 & 0453 4 > E#L B e =
2202 REjEF 109 A v 817" 5 237 A o35 R H 2 FT REARS
SEE > 3B EI G4 RERE = Fd ELF AP 5405 4% 5 1.20 4 o

551 74K @XAd & 10§ A 4743 4 > %3] 1344 4 o @ 15 & 34 f chi vd
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FoAE 2015 & 2o ¥ L ePMR e g A 0 H A m A B IR R s bk
e B oo 2015 # R g g A 2 IEA B A K 4 & & (disability-adjusted life years,
DALYS)ih 2.6% > # vk B ik > 7% DALYS 019 [9] -

RIp i R andist > 41997 1 2001 & » L3585 £ 5 27,926 A =< F|f v

Afr> TI2GEIep s 64 % iir'—:’%fr},%f%‘f’* AT 516,829 & > TiaE E Ty

WY F 47 RA[lL] 0 2002 & AP F B T HF R
LG F e a e 22 B[12]c § FoRchd A hE R F RGP ARG Foden
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FEREFIALFAROE L RPN FHE BAR S EF AR VR

BY it F 5[] s ERE P2 A RSB A B FARE L R K

PRUEGALABLIERRLADEIF ST B 532 o seng e o 2p ¥
2l - R B>FPEFEEFBF RS 7S 5 F AR TR TS bldeo #7 prde
Fx e (PVC) P it F o 9 L fig ek o~ ﬁ%.r»i’ S LA RS T F A B 2
[3-5]

FrABHTR B R DR G o F LE P BAR ¢35 B BN #

#oA B Ao F[6-8] o t s BF R eiBac R 5 A-b% - sRendo i F[9-10] -

-~ BEMF w (occupational asthma)
BRI F ek & e+ 238 7]+ (low-molecular-weight causal agents) » ¢ 4 ¢

Bh A~ B 2B FFAE[LL] 2 k-9 (Laex)E2 < 2+ &4
FH[2] 5 mmitt o & RRZBEMF e b 'e > Bt B 5 F ~ 2w~ 2
¥ % (atopic predisposition) ~ 73 fB4F - RER B2 ¥ A LR E R B EoF Y
PR ehjp 3 18 * [13] - Perez-Rios & 4 »t 2010 £ enst & o8 %1 BT A
M Aeen1 (54 R E i F el b a3 4 153 B (95% CI 1.25~ 1.87)[14] -

Wiggans % 4 *t 2016 # chst g A7 8 % 8T 0 EIREE B AL IR k7

ek H A A A F el bt 644 15 2 (95%CI 1.25~ 1.87)[15] - A% 1 it



CHI & F v cnalim = FIE 7 05
oA RpE - AopE B e R (A HE)

(elementary occupations) s v 4 s 5 (4.3%) % WHEBREMWCE X AR 01.3%)
FAF FFFWHURE OR316-95%Cl167~599) L™ i3 k¥

Urdp L iRt B2 R B2 TR AR 0w v iR [16] -

F_*
T

%{'Eﬁkilisﬁ = &—g PRI AT (atopiC) F rRE R BT~ A S £ TS
(adjusted odds ratio [AOR] 4.0 » 95% CI 1.8~ 8.9)7% % ¥ B W {4 ; 2L av it
(Non-atopic) f v & & B3t <~ + £ F]F+ (AOR 2.6°95% Cl 1.6~ 4.3) & & & 4p B ;
B ¥ e e fragactt g o3 (AOR 7.8595% CI 2.8~ 21.8; AOR 4.1, 95% Cl
1.3~ 13.0)[17] - A F BRp FIF sl AchmER Tl A AP &> B0k Bt
FEpRF LG E R HES AR MF PRI R 2L T DR G
ool Fri MRz 2k E R BT T (P R R tee L Forhpk e R
T H LG HEFLRB] R AR BB APERE VORI R
REIER S - R § phfig (diisocyanate):s o vy o 4 5 [19] o FEEF BRI F o
PE R - BIED RG R D ERF R R 2RI R T B E A R B

BlEEffoR ¥ e R F[20] -
=~ g AT

IR BAF R TR REF 0PI P FAFIRBFIREAIE 4o
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W3y ip TNF-o ~ IL4 ~ FCERB ~ ADAM33 {= GSTP1 £ # v cho3F 2 5 B o

2016 # F MW E € E R €K"Y ’%‘?iﬁi‘i D Ak %) R B AT 7 (genome-wide
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association studies, GWAS) # ! 25 & § v » 35 7 ¥ #]4c S1IP ~ IL33 - SMAD3

fo HLA % % L 71 % [22-27] -

3*

FRAOERE > AHBTRBEBREER VA EERI A AT AP

FIR & F e (T AR R 3 B o3F § o LTI LR K Sfedd & e AP BE [28] 0

- \4\
34

RS MR R AR AT RS S A AR S EEE

T A -

R
o

BAB PREHFEOTL IR AARBAEFF Y AT BARYF
SR £ A M A T ey ks & 35 ADAMB33 ~ DPP10 ~ PHF11 ~ SETDB2SET

domain ~ GPRA 4r SPINK5[29] -

34 2

1. Kelly, FJ. and J.C. Fussell, Air pollution and airway disease. Clin Exp Allergy, 2011. 41(8): p.
1059-71.

2. Gold, D.R. and R. Wright, Population disparities in asthma. Annu Rev Public Health, 2005. 26:
p. 89-113.

3. McGwin, G., J. Lienert, and J.I. Kennedy, Formaldehyde Exposure and Asthma in Children: A
Systematic Review. Environmental Health Perspectives, 2010. 118(3): p. 313-317.

4. Bornehag, C.G. and E. Nanberg, Phthalate exposure and asthma in children. Int J Androl, 2010.
33(2): p. 333-45.

5. Jaakkola, J.J.K. and T.L. Knight, The Role of Exposure to Phthalates from Polyvinyl Chloride
Products in the Development of Asthma and Allergies: A Systematic Review and Meta-analysis.
Environmental Health Perspectives, 2008. 116(7): p. 845-853.

6. Custovic, A. and A. Simpson, The role of inhalant allergens in allergic airways disease. Journal
of investigational allergology & clinical immunology, 2012. 22(6): p. 393-401; qiuz follow 401.

7. Ahluwalia, S.K. and E.C. Matsui, The indoor environment and its effects on childhood asthma.
Current Opinion in Allergy and Clinical Immunology, 2011. 11(2): p. 137-143.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

CHI & & § s chaiin = F1& 7 i

B RpEE A RE R BT (M)
Arshad, S.H., Does Exposure to Indoor Allergens Contribute to the Development of Asthma and
Allergy? Current Allergy and Asthma Reports, 2010. 10(1): p. 49-55.
Lin, C.-K., et al., Survey of asthmatic patients' sensitization to house dust mites in southwestern
Taiwan. Chang Gung medical journal, 2006. 29(6): p. 568-575.
Chiang, C.-H., et al., Evaluation of Risk Factors for Asthma in Taipei City. Journal of the Chinese
Medical Association, 2005. 68(5): p. 204-209.
Pralong JA, Cartier A, Vandenplas O, Labrecque M. Occupational asthma: new
low-molecular-weight causal agents, 2000-2010. Journal of allergy 2012;2012:597306.
Moscato G, Pala G, Boillat MA, Folletti I, Gerth van Wijk R, Olgiati-Des Gouttes D, Perfetti L,
Quirce S, Siracusa A, Walusiak-Skorupa J, Tarlo SM. EAACI position paper: prevention of
work-related respiratory allergies among pre-apprentices or apprentices and young workers.
Allergy 2011;66:1164-1173.
Wunschel J, Poole JA. Occupational agriculture organic dust exposure and its relationship to
asthma and airway inflammation in adults. The Journal of asthma : official journal of the
Association for the Care of Asthma 2016;53:471-477.
Perez-Rios M, Ruano-Ravina A, Etminan M, Takkouche B. A meta-analysis on wood dust
exposure and risk of asthma. Allergy 2010;65:467-473.
Wiggans RE, Evans G, Fishwick D, Barber CM. Asthma in furniture and wood processing
workers: a systematic review. Occupational medicine 2016;66:193-201.
Chen FL, Chen PY. Health disparities among occupations in Taiwan: a population study. Journal
of occupational health 2012;54:147-153.
Wang TN, Lin MC, Wu CC, Leung SY, Huang MS, Chuang HY, Lee CH, Wu DC, Ho PS, Ko
AM, Chang PY, Ko YC. Risks of exposure to occupational asthmogens in atopic and nonatopic
asthma: a case-control study in Taiwan. American journal of respiratory and critical care
medicine 2010;182:1369-1376.
de Groene GJ, Pal TM, Beach J, Tarlo SM, Spreeuwers D, Frings-Dresen MH, Mattioli S,
Verbeek JH. Workplace interventions for treatment of occupational asthma. The Cochrane
database of systematic reviews 2011:CD006308.
Tarlo SM, Liss GM. Prevention of occupational asthma--practical implications for occupational
physicians. Occupational medicine 2005;55:588-594.
Tarlo SM, Liss GM. Prevention of occupational asthma. Current allergy and asthma reports
2010;10:278-286.
Elward, Graham Douglas, Kurtis S. Asthma. London: Manson Pub. 2010: 27-29.
Bochkov, Y.A., et al., Cadherin-related family member 3, a childhood asthma susceptibility gene
product, mediates rhinovirus C binding and replication. Proceedings of the National Academy of
Sciences, 2015. 112(17): p. 5485-5490.
Ferreira, M.A.R., et al., Genome-wide association analysis identifies 11 risk variants associated
with the asthma with hay fever phenotype. Journal of Allergy and Clinical Immunology, 2014.


http://books.google.ca/books?id=gS4BsugTBvoC&pg=PA27

24,

25.

26.

27.

28.

29.

CHI & & § s chaiin = F1& 7 i

Fowd RpEE - BREREEGTF (AR
133(6): p. 1564-1571.
Bonnelykke, K., et al., A genome-wide association study identifies CDHR3 as a susceptibility
locus for early childhood asthma with severe exacerbations. Nat Genet, 2014. 46(1): p. 51-55.
Ramasamy, A., et al., Genome-Wide Association Studies of Asthma in Population-Based Cohorts
Confirm Known and Suggested Loci and ldentify an Additional Association near HLA. PLOS
ONE, 2012. 7(9): p. e44008.
Ober, C. and D.L. Nicolae, Meta-analysis of genome-wide association studies of asthma in
ethnically diverse North American populations. Nat Genet, 2011. 43(9): p. 887-892.
Moffatt , M.F., et al., A Large-Scale, Consortium-Based Genomewide Association Study of
Asthma. New England Journal of Medicine, 2010. 363(13): p. 1211-1221.
Ober, C. and S. Hoffjan, Asthma genetics 2006: the long and winding road to gene discovery.
Genes Immun, 2006. 7(2): p. 95-100.
Huang, J.L., Asthma severity and genetics in Taiwan. J Microbiol Immunol Infect, 2005. 38(3): p.
158-63.



CHI & F v cnalim = FIE 7 05
Froa R BpE RS ER TS (M E)

)

=
IR
S
S

==
&
)
7/
By
)
S
P
=i

MR- B EL TR c d R R
B nF AR (TH LA AR) T F R A BT ikt 2 b - B A AAE

T[1-2] o T H-F BT BEEFIE S 47 (Meta-analysis, MA) » 1 £ i7 3

\Tm

‘1
=

‘E\*

4 - RMz2 BH[B-10]c TH - B (FHEZ BRMNE AFEY > RiES L F L8

%

F)EES A Gt Ea AT BT RRES - R R T £
ST PR READERRIEZF AR TIop BARE 752 M

M s 3 %] §_PMyg (Particulate Matter, 10 micrometers or less in diameter) & /5 sk 2.

SEA AR AL ABE AT E I APM c PM kR B 10 F A2 4 pem”

fal

PIREF 12892 F el FE 75 » )38 PMy RSHCR T 7 5 32 B 585 v B 17 F 2%
Bt EdA32 £ 50k, £F 58 ¢ 2 RMKTRAEZ B Ha B { HE
r/?ﬁ 1993 1 2012 & F¥ PMlo%/:j"ly’f _:[_Sf* 3 4&ﬁ—'ﬁ iE & EEC%{— 7‘\71%%1("@_ 2015

2 PMyo B 3ok 8 L3008 % 438 E /2 % f pgm® g4 05 BE R

P2 E T 16~32 F i 2 2 F —ugm[12] -

T~ el

‘;;‘%gwgg&puj:é_i@_i}g_& ,"ﬁﬂ%\ﬁﬁgécif}g%’toq\lkﬂwﬂi/\ \_”_ing:r-z‘
p 1993 £ 1 2014 # ’ZOEﬁFﬁ&f/ﬂ?Q?ﬁiﬁﬁi(BMl) XA E F A 30 2 8wk
vrREFFKA0% BT 82% 0 m BMI <32 X 35 2 B Wik o { K 04

064 4 I 149 » $C B4 kb 2 B F LAR[13] -



CHI & F v cnalim = FIE 7 05
Froa R BpE RS ER TS (M E)

W23 U FHEEA Y SRR o o g e 2 55 A0 % 4P B 12[14-16]
- BE G BR AN QB LA AL A% o BT BMI Ao & F e
ZHEAF A FE G EF LM BMI4p i 8 > Feg 2 & 2 F A2 H 4 2
% ﬂﬁii&é‘ﬂjﬁﬁ %k % (Dose Response Effect) > # % —‘g e P el ¥ €
(BMI<25) %4p:t > BMIZ25 2 #E B¢ ¥ § # 4 509%hf w5 2 % > @ BMI
=30 2 87 ik & e 0090 f rh A L o [14] Y - A Od FrRL g AT Y

7R BEILEE 2. % % [16]0 BMI=% 85 7 ~ i=#c (85th percentile )2 :§ £33 '

YTz 23 (BMI<% 85};1/»\' ﬁ'{)i\‘g’%gi Zo%ﬁj;?p%@:i)kxﬁ s @ AT AL
Z3 (BMIZ% 95 F & =) fr2tieilz %3 (BMI<% 95 F 4 =8 ) 4p+t >
HAbe T d Benge#F A h'e o B F2AAMEEF AT T 3 e oL R o

- BE LR RFARA P o

o s g se sz EEE KA F R H L L RBPES d AP L
ST A ) Atk D fet e B P AR R AT A AR i
2 IR - AR S R (leptin) 2 fme gk K M4 e ¥ 1 (oxidation)
AFLF Rzt oA FEZREF NG FRZ AR BRSNS

SRR EEERPIZER 0 L miy(}?:,%}‘-%ﬁﬁ A [17] -



CHI & F v cnalim = FIE 7 05
Bl RpiHE A RE B EGTS (MR )

YR

1. Guarnieri M, Balmes JR, Outdoor air pollution and asthma. Lancet 2014; 383: 1581-1592

2. Sonnenschein-van der Voort AMM, de Kluizenaar Y, Jaddoe VWYV, et al., Air pollution, fetal and
infant tobacco smoke exposure, and wheezing in preschool children: a population-based
prospective birth cohort. Environmental Health 2012; 11: 91 doi:10.1186/1476-069X-11-91

3. Gasana J, Dillikar D, Mendy A, et al., Motor vehicle air pollution and asthma in children: a
meta-analysis. Environ Res 2012; 117: 36-45

4. Anderson HR, Favarato G, Atkinson RW, Long-term exposure to air pollution and the incidence of
asthma: meta-analysis of multi-community prevalence studies. Air Qual Health 2013; 5: 57-68

5. Anderson HR, Favarato G, Atkinson RW, Long-term exposure to air pollution and the incidence of
asthma: meta-analysis of cohort studies. Air Qual Health 2013; 6: 47-56

6. Jacquemin B, Sunyer J, Forsberg B, et al., Home outdoor NO2 and new onset of self-reported
asthma in adults. Epidemiology 2009; 20: 119-126

7. Modig L, Jarvholm B, Ronnmark E, et al., Vehicle exhaust exposure in an incident case-control
study of adult asthma. EurRespir J 2006; 28: 75-81

8. Kunzli N, Bridevaux PO, Liu LJ, et al., Traffic-related air pollution correlates with adult-onset
asthma among never smokers. Thorax 2009; 64: 664-670

9. Young MT, Sandler DP, DeRoo LA, et al., Ambient air pollution exposure and incident adult
asthma in a nationwide cohort of U.S. women. Am J RespirCrit Care med 2014; 190: 914-921

10. Jacquemin B, Siroux V, Sanchez, et al., Ambient air pollution exposure and adult asthma
incience in six European cohorts (ESCAPE). Environ Health Perspect2015 ; 123 : 613-621

11. Cai Y, Zijlea WL, Doiron D, et al., Ambient air pollution, traffic nose and adult asthma
prevalence : a BioSHaRE approach. EurRespir J 2017; 49: 1502127

12. Ding PH, Wang GS, Chen BY, et al., Urban air pollution in Taiwan before and after the
installation of a mass rapid transit system. J Environ Qual 2016; 45: 1731-1739

13. Chang HC, Yang HC, Chang HY, et al., Morbid obesity in Taiwan: prevalence, trends,
associated social demographics, and life style factors. PLoS ONE 2017; 12(2): e0169577

14. Beuther DA, Sutherland ER, Overweight, obesity, and incident asthma: a meta-analysis of
prospective epidemiologic studies. Am J RespirCrit Care med 2007; 175: 661-666

15. Noal RB, Menezes AM, Macedo SE, et al., Childhood body ass index and risk of asthma in
adolescence: a systematic review. Obes Rev 2011; 12: 93-104

16. Chen YC, Dong GH, Lin KC, et al., Gender difference of childhood overweight and obesity in
predicting the risk of incident asthma: a systematic review and meta-analysis. Obesity review 2013;
14: 222-231

17. Baffi CW, Winnica DE, Holguin F, et al., Asthma and obesity: mechanisms and clinical
implications. Asthma Research and practice 2015; 1:1 doi: 10.1186/s40733-015-0001-7



CHI & F v cnalim = FIE 7 05
$IE Fepistm (kP E)

FoaomRE REINETREY B2 A5 B R T FRERFORR/RS -9
FF R TRER R LR e RGN RS L h HRFF CF R F
B EEFE o FALERGER A R HERE A B R PR F ok
" (HR [hazard ratio] 1.5,95% CI1 1.0~2.2) [1] - - B % -~ %R A 47 1 451
» ¥ M4 (Late-Onset) # v v+ & % % (Early-Onset) w4 % & * ICS§-SABA [2]
PR FE R feE R A LR M BB F RS R & f Ap R [2]
C LA FELET A RRE N5 TE%MA] ) FoR R PG B
(Allergic rhinitis)2- & 7% 5 % i£69.9 %[5] -

I%\,f;’tj";-;ﬁlu:h’ »s (Environmental control practices) &:Z 2 _> @ * ;“—bg;fmjrﬁ X5 o
a R N GEACR (drt BlE s RO R BN - X B R B S LB
Pl (ot = 25 L F ~ F 1 E5)7] - R F FlF ad i) g vy
BFD A Lom s B 2B e s L[8] o3 I e L

PR oAB8PA I AT A1E - B5h (B9 izt (W fEsch

g

Eh g ER0-12D) c FH L 0 A SHEF AR E S BEARE G 5 LR

é*‘-

Moo Bl o Fa A B R B F RAE 2 AR S RE AT TR 0 RIS



CHI & F v cnalim = FIE 7 05
$IE Fepistm (kP E)

- \Z{,H'Lfy—;;]'ﬂ@q{}' 4 E]‘
G B e AT R A & B AR IRIN o 2 g el Ap B b d & H

Dermatophagoides farina (Der f)4= Dermatophagoides pteronyssinus (Der p) » # %
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M E10220 umen Bt K [ E R F E IR AR B T F ¢ [13] Adb R E BT F
BBk s 0 F R AAPYIRA B 5 55% 3 T5% sk B 0§ R &R M0 5000PF B i
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YR pEEFR Az L 3 % s AniEac R (Der plicDer fl)d 4.07 g
(95% CI 2.44~ 6.79)"% % 0.42 ug (95% CI10.21~0.81)[17] - & * HEPAZ # % i B ~
PiEarA S N wk MDerflkR 2 2d FrAEF RS RE G BEEFRM (p<
0.001)[18] - A& Macdonald % « »* 20073t & &4 452 % 87 > 374 52 B ac il
f(atopy) % b "G TR T o HR B E R G 5 M- 2000 f o chAE 1 (relative risk [RR]
0.79,95% C1 0.66~ 0.94) » iz e ' it s 4e iR 5 ~ 5 f lnif B2 § &2
FEAREFAS T R o T &7 £ 242 (RR-0.084 - 95% CI 0.452~
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“Mus ml-] B 57 R 27.3% (95% Cl -46.1%-~ -1.9%) > & ¥ "¢ 1 5 v 5 & 4R B
SRR, 27 7 B FR e [29] o
Mo eEach L & £1320 umehgg it 3pdk > A& FFeldl - Can fl% » #
Box s s ¢ [30-31] e Wi B he [ B4 Frit M[32]c b BART
o ¢ e SE F R ATR M (airway hypersensitivity) £ 3 4o f e i€ A2 R
AL R L8 % 203124:F 4 o w AR R A oAt R B R (436.7 Ulgm*®
% 61.2U/gm)[33] - HEPAZ f g i B 7 & % Jy 7 «niBac/k Can f1[10,35]
TR F R R~ AR Fel d1[36] o = HEPAZ § g ®ehig v o 4
Frak g g e FRlE L A[3B37] H i ¥ rf ity L RS
#-v (eosinophil cationic protein)siak & 7 & P &g % 14 [36] » 2 ¥ 4§ F
cec L om P R £ B [12,38] -
4 ¥ 5 24 (microbial bio-contaminants)

AFAGAP e HEAESTR CEAPEF L FABEE 2EKESL3P-

7% pE (Glucan)® - § &4 & &0k BPF o F iR E IR e € A
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(Penicillium) (odds ratio [OR] 1.66 » 95% CI 0.48~ 5.70) ~ o i f7] (Aspergillus) (OR

1.74 > 95% CI 0.66~ 4.60)f-4<%# f(Cladosporium) (OR 1.29 » 95% CI 0.64~ 2.59)
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AR & 11-14k 5 FEactf e S 4p M (OR 1.79 » 95% CI 1.14~
281) > ¥ g3ty FH Fhpm AL F piBAF ook e (OR1.74 > 95% CI 1.05~
2.89)[40] - AT R AEEE pEFR I o AR AN RS P F F
13.6 EU (95% CI 8.6~ 21.4) *# 3 3.4 EU (95% CI 2.3~ 5.0) > B-% ®pEd 944 pg
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o~ $51C £ 4 (volatile organic compounds)
BEP EFRFBICESFIZRPEAE S FZATAEL DLH R RF (7
) EKAHE S GESFF LE S GFEMEY oA F P RFTERY 0 RE
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(C)APFFaoRE AL TP F A4 3§ 5 kST (polycyclic aromatic
hydrocarbons) sl fe 6 G imPe p gt 5 5 HP Ho B3 TaEEF
R B ARR E G A F A M [42] - ASilvestri # 4 v 2015:05L 8 A 5% %
P AW AT SCLE 2 F AR R 4T (/] ** = # #0R 1.36 » 95% CI
1.19~1.55; % »+ &3t~ & eh0OR 1.22 » 95% CI 1.03~1.44)[43] - #Burke% # 3t
2012cn% g AT R ST RE N AN R AL BB S THEBE E R A F AT
i b % 7£21% % 85% (OR 1.85 » 95% CI 1.35~2.53)[44] - &-Wang% + *+2015¢0
HegrtrRE TR RRFRBORLAS TRERET B OkRT g H
(OR 1.85, 95% CI 1.20~2.86) » ® " = it ¢ # (OR -3.34 » 95%CI -5.35~
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»95% C11.00~4.02) % & E 8/ % w #:B% 4 5 =4 (OR 1.17-95% Cl 0.36~3.87)
PlERFREMB]2 = S35 A8 12T+ 3§ 2 #iF (OR3.1L
» 950 Cl 1.24~7.76)[46] - 1975% chib % 37 f ok B &7 BT & ¥ ¥
#2097 127 %% (RR173-95% C11.01~2.96); e+ plg s ¥+ 412 (RR
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R GE 2 S E AR O RS E R I b s 5 20 )E (IRR 1.6, 95%
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#¢ F1 % (methylprednisolone) » ¢ ¥ 12 3 4p & %8 # ¢ sc L A2 & [11] - @ Global

initiative for asthma (GINA)P]z= %= p # * Prednisolone 50mg & 4p 3 > ¢t F# £ 2
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U PREE TP & 4 =k @ * 5% Hydrocortisone 200mg Jo R f vy & 4 [12] o gt oh 0 3B
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4. 5-5 > £ ap FHEE A E 4

Equivalent Relative Relative Protein | Half-Life | Biologic
Glucocorticoid | Glucocorticoid | Mineralocorticoid | Binding | in Plasma | Half-Life
Dose (Mg) Activity Activity * (hr) (hr)

Short-Acting

Cortisone 25 0.8 0.8 — 0.5 8-12

Cortisol 20 1 1 ++++ | 1.5-2 | 8-12

Intermediate-Acting

Methylprednisolone | 4 5 0.5 — >3.5 18-36

Prednisolone 5 4 0.6 ++ 2.1-3.5 | 18-36

Prednisone 5 4 0.6 +++ | 3.4-3.8 | 18-36

Triamcinolone 4 5 0 ++ 2->5 18-36

Long-Acting

Dexamethasone 0.75 20-30 0 ++ 3-45 |36-54

Betamethasone 0.6 20-30 0 ++ 3-5 36-54

—, None; ++, high; +++, high to very high; ++++, very high.

* Clinically; sodium and water retention, potassium depletion.

11 kx * Kelley and Firestein's Textbook of Rheumatology, Tenth Edition.
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https://www.clinicalkey.com/hl0000178

KW E A B SRR Y i B B R ok o

BE3Sio R f v BV Bl § g #R A4 nebulizer & MDI + spacer %
A 2 f st o gHE R R (PEF ~ FEV, ~ FVC) st d » £ 5 = | v‘}?&ﬁ& ;e
F] 5 2 F EAP B Bcdyo 1ot & 2GR (7 A 8 4 37 (Meta-analysis) X @ 0 444 PEF -
He s B é;ﬁ%%ﬁﬁiﬁ,—’fﬁ A F EAHERAGD nebulizer %A 2 gt isd MDI o+
spacer &5 2 FkdxApE 5 ¥ — B 3 I MDI + spacer & 2o sxi iE[15-17] o 4+
%FahﬁR&v#ﬁﬂ3%v@’mﬂqm¢%@w%&%’*tﬁ%@fﬁ
& »~ 47 (Meta-analysis) » = & %% ¢ @ § ¢ #H5%EA5d nebulizer & MDI +
spacer 2. sk i »t— k45 [15, 18-19] - £ ¥ Fl 5 w4 & it i = enifr  (hospital
admission rate) » £ 35 3] 3 K = 1}%@11 5 & & 17 (Meta-analysis) » % % 4 3L > @&@3%
A F B PSRBT nebulizer 5 2 frcdr 5 d MDI + spacer 4 2 acdp g o
ot AR AL AR RSB P R(F ZREH LR ART) '
rest B #RA Y nebulizer & MDI + spacer 2 §@ i px— R 4+[16-17,19] - §&

}%%E;F},%lj j\_E’/]V’:‘;Q/FE % }P‘:JES TE; QJ#{,QT&}E% m§ﬁ|1é§x-ﬁ}}%ii °
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R R R EE R F R 995%-10% [3-5] 5 A E 517 BE F vh
&2 ¥4 # SUA (Severe Uncontrolled Asthma) %) & 3.9%[6] - #& 33 & 7+
BREF RT3 o HAT  F g TEL AT A2 F LF BRIk
[7-9] ~ B ¥ % @& [10] ~ 5o 5=[11] ~ 36 7 [12] ~ R opmae(F S E@in ~ L 4pk
moP ko) [13] % fik 3k wz(sensitization) [14] -

CEEFaRBWBEY 4
Bt FnTRA A AR S St B Rop LS £ T4
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(multifactorial)@} = e 1245 % | v fE 12 }I% P F M BT F o

v

ARIVELLUT ARG B - BRI o

1.

¥ R4 (oxidative stress)3 4v 2 > SUR# i et 0 BBCE F R L et
B AR VORI AT S Bty AR BV R we y RS
H 4v i e 8 B ho* [15-17] -

R F et i e L S B Y R F R R R

a & et AR P2 (eosinophil) = 2 » @ H 4p B chlw¥e ek B4 Th2
= ik & bene fmfe 4 % -4, -5, -13 (interleukin-4, -5, -13) % % - < Jgk?éﬁiﬁ
L -2 BeE R &vh otk (neutrophil) g L F s 0 2 B dp B en
non-Th2 # & skim?z e ¢ 45 Thl > fr Thl7 Mwfe ok ihlm®e ik 7 B
[18-20] o gt ¢k » v e 3 T 3(airway smooth muscle) 2 % 4 & 14 (epithelial
compartments) i12%¢ < ‘m ¢ (mast cell)Bc p 3 4v + % Mo g e x4l 7 &
(poor asthma control) 2 % =2 wx 3 & R 47 g 1 (AHR, airway hyper
responsiveness) 3 B [21-22] - 7 I e & B EREE ARG s F 7
B o
p vz(autophagy) & s dE ¢ e poended TR G L p R R f@,iﬂf ot
AN SR FAY o0 AT F A nd PRGN F IR ER R K
g g r’]ﬁ%im’ﬁ*?f“’ PR LR g ME[23]
i F AT4 (angiogenesis)H 4v t ¥ F B E F oo A GBIy VG eF e E
# (airway remodeling) 3R % » H ¢ e F ATA HAERE FER
(vascular leak) ~ ¥ wiif -k *B 2 ApRE ez WK I Ao B b SIARE iR R
F & (AHR) [24] -

w¥ o3 3 I 3(airway smooth muscle) T 4 4| (phenotype)zc % © B € #
p%yﬁs&ﬁ?cileE ,)g»m B eIRA € M A @ ipe e Eig

8 A F2 - o ’%ﬁ’mfﬁln\’ﬁ m”?%ﬁ’ﬁﬂ{#ﬁ:—*m 55]”?'1/%5“]}5
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6. MERER A AR Py AR AR B o w B M
2 o 3% X & F(Chlamydia pneumonia) Fg = % Fie g (haemophilus
influenza) # 5 4 > 4o 4 5 & (Rhino virus) ~ = =% & & J5 4 (respiratory
syncytial virus) ~ i g 5 4 (influenza) g % ehim®e #7 3 @ EP € 515 4 FIf%
FE P hE 4 [27-29] -

1. FREF DA RIGRFRE CEFHEHRREF AL RN 0 R RES
%&E%%ﬁﬁﬂﬁ ChFER - P AP IR A
(extrinsic) & 45z & * £ g fi 14 (compliance) sz 3+ ~ 7§58 i ) 2 & T Bk
ﬁﬁ%&%@ﬁa%\%ﬁéﬁﬁﬁﬁﬁiﬁﬁﬁgm%of—%&’
Pl B B F vh & £ (intrinsic) & F 1% # 3 (endotype) £7 2k # 3
(phenotype) sidt ‘o &7 3 & Ap B e Ze4r e BR 5F > 004 i i P O F R eh
218 [30] -

DA NER N - R FIEL TR R Mem R o B R
7l HEE en® RO TE ) BB A R e L T FIRE (ICS)is R
AR TR S X AN LY SR AR SRk
LREDE Y R RE A O8N T ORI DR R S L T R
P T ALA BREEE I AR - R TF S ¢
(ERS-ATS)%2 & 517 e B g#ﬁ%l PRRE F R aE & o
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(= )ERS-ATS B & # v % %

BEEfrgaesnsi®d- 25 & GINA dpal? ERehy 45 1P o F (% A
oo~ A ARICS) 2 & rxe = A2 B4 ST R (LABA) & v = & i3 45
| leukotriene modifier/ % 4 theophylline 2 =50%pF & 5 & > £ 4 4F F f%
(systemic steroids) k i 5 v i Tl42 4] e F % 2% A & ¥ 45241 (uncontrolled)

* JE @ F=41 F =4 (uncontrolled asthma)eh @ & 5 3 > # & T 5w i en
~
1. i d7 & 5 B4 % ACQ (Asthma Control Questionnaire )> 1.5>

f b+ 41% % ACT (Asthma Control Test) < 20 (2 1243 NAEPP/GINA 4 3|

& 58 5 “not well controlled”)

2. ERMEEAMEL: B -EFFAXSANUL 2 ABEFZRREY 2 0

RE R e R < T 3 R

3. FEAASEBEN: B3 - E2 0 - Kk BlER &A1

4 FREIC E- g f RFEV) ¥ 4 R ER(FVC)F R F BT A &
o f/ i’; (FEV1)<8O%‘3E /?J 1B °

*
Foobo Fedgm A A& 2 A E 41§ w4 (uncontrolled asthma) <

e R ARAE § ERF A SRRk

‘*“T

(2)& 717 § v& ed24p » Spanish Guideline on the Management of Asthma

(Guia Espafola para el Manejo del Asma, GEMA) B £ # v T &

O FLT § el AIZdn m $HEE F rd oA & ERSIATS 7 00 (% 6-1) -5 4
FARESREF 2 AR AME K IEHARS FEFE > IREEFAL S
JE ¥ #1(controlled) £z & J& +#(uncontrolled) = #g > @ % 4-¥ B & F vh &2 41
%% (SUA, Severe Uncontrolled Asthma) #i: 7 /x 7 % ©
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B f e mi2dnd53 SUA)SETES Frgp ¢ nifd - # TRREXF
A E B~ A8 FHER/ A e 2 A R A S 1R (ICS/ILABA) 2 & Jn F & 3
HEFZECIRFEAMBI-H I SLE T &R H| 7 & (poorly controlled) 3%

v

i Z F=4l(lack of control) .5 % 4 &£ T 7w gLV T - 8.

g
o

1. =¥ F18F ¥ ACQ (Asthma Control Questionnaire) > 1.5 & § & ¥4 #&
% ACT (Asthma Control Test) < 20
2. - AZAGBKEEMARE = xR PP HMB(E X =3

2 i £ (FEVY) * 4 % 2 & (FVC)<T0% & i #
FEAEH 8% - et F £(FEVL) <B0%; b i Wt iy firim i€ * v JRAR

FpE+ * 30mg A FiEwAR



% 6-1. ATS/ERS 2 & 517 j§ v g4 51 (GEMA)HH B € § v T& VW #
ATS/ERS GEMA
B Tk B4 - 2R AR YAMICS)2E | B2 - £REFHER AL TH T
o ABEAIES e 4£ bzﬂé@#@ Bl ovre = A2 g A g T A

(leukotriene modifier/ % & (theophylline)

(ICSILABA) & & jo o & e HR P 8 7 5
B UREHMI L L E

R - &5 =50%FFRF T & > LA
% (systemic ster0|ds)
0 fe B
® AR o AU FER A > P AR
i mL
F M % - i E P GEMA £ %&£ e = 32 g A 5 11 EH (LABA)

Lo PR

¢ P ENHIE A EEAIE

RRE Ry T

AEF A TR

(=) mAFEH* 3:ACQ>15> ACT<20
(2« NAEPP/GINA 15351 # 35 5 not well
controlled

C)EFVHEHEEE! 2 -E2=a X
EREMRY 2EMEFRA 3
)22 emEREN E2 -
bo F B b S R
Fe2

() F x5 - fiebfg £(FEVY *

4 3 5 B (FVC) /] ¢ #@T*iﬁaﬁé
eigak L g ??’%55’*‘?' Jig* % - ik i £

(FEV1)<80%7g ip| i&

(-)ACQ>15z# ACT<20

()4 - E=a EHELET S
BXza g b L T AR
(F=x=+33 %)

(2) B3 - £=2- ZFAKEALEN
RS

(2)BMHEFimnx ¥- i £
(FEVy)/ # 4 5 &£ (FVC) <70%, 2 %
LA FMEME T 55 g
(FEV1)<80% ; * i #* 54 i fHim f i@ #

vRAE FEEF X 30  u(mQg)? i isw
-

1p e B

Ve FRAEH A SFBREE R A hnA g2 Fink

3]
PR - R

WLy B8P

ip R gk

® jikirdla kd# e 7 NAEPP/GINA ip
51 4 % % not well controlled

® LGk ErEe
SR A LR B A

R

® iinx

FEV./FVC -] % it ¥ &7 52

® ¥ L cniki X EFEME Y
FEV,<80%

® kb4l d E R 2 as ACQ > 15>
ACT <20

® L322 EmEME R TROAR

® &g xR

® FEV./FVC<70%

® & 4§ oF ¥R ORI
FEV1<80%7% # it i@ * v JRIE 7
& X 30 F A (mg)s Fis v




® K v IRMEME L v

34 2

1. Fitzpatrick AM, Baena-Cagnani CE, Bacharier LB. Severe asthma in childhood: recent advances
in phenotyping and pathogenesis. Curr Opin Allergy Clin Immunol 2012;12(2):193-201

2. Sullivan SD, Rasouliyan L, Russo PA, et al. Extent, patterns and burden of uncontrolled disease in
severe or difficult-to-treat asthma. Allery. 2007;62(2):126-133

3. Slejko JF, Ghushchyan VH, Sucher B, et al. Asthma control in the United States, 2008-2010:
indicators of poor asthma control. J Allergy Clin Immunol. 2014; 133(6):1579-1587

4. Chung KF, Wenzel SE, Brozek JL, et al. International ERS/ATS guideline on definition, evaluation
and treatment of severe asthma. Eur Respir J. 2014; 43(2):343-373

5. Fleming L, Murray C, Bansal AT, et al. The burden of severe asthma in childhood and adolescence:
results from the paediatric U-BIOPRED cohorts Eur Respir J. 2015;46(5):1322-1333

6. Quirce S, Plaza V, Picado C, et al. Prevalence of uncontrolled severe persistent asthma in
pneumology and allergy hospital unitis in Spain. J Investig Allergol Clin  Immunol.
2011;21:466-71

7. Haldar P, Pavord ID, Shaw DE, et al. Cluster analysis and clinical asthma phenotype. Am J Respir
Crit Care Med 2008; 178: 218-224

8. Fitzpatrick AM, Teague WG, Meyers DA, et al. Heterogeneity of severe asthma in childhood:
confirmation by cluster analysis of children in the National Institutes of Health/National Heart,
Lung, and Blood Institute Severe Asthma Research Program. J Allergy Clin Immunol 2011; 127:
382-389

9. Miranda C, Busacker A, Balzar S, et al. Distinguishing severe asthma phenotype: role of age at
onset and eosinophilic inflammation. J Allergy Clin Immunol 2004; 113: 101-108

10. Henneberger PK, Mirabelli MC, Kogevinas M, et al. The occupational contribution to severe
exacerbation of asthma. Eur Respir J 2010;36: 743-750

11. Holguin F, Bleecker ER, Busse WW, et al. Obesity and asthma: an association modified by age
of asthma onset. J Allergy Clin immunol 2011; 127: 1486-1493

12. Comhair SA, Gaston BM, Ricci KS, et al. Detrimental effects of environmental tobacco smoke in
relation to asthma severity. PloS One 2011; 6: e18574

13. ten Brinke A, Sterk PJ, Masclee AA, et al. Risk factors of frequent exacerbations in
difficulty-to-treat asthma. Eur Respir J 2005;26: 812-818

14. Vicencio AG, Muzumdar H, Tsirilakis K el al. Severe asthma with fungal sensitization in a child:
response to itraconazole therapy. Pediatrics 2010; 125: e1255-e1258

15. Calhoun WJ, Reed HE, Moest DR, et al. Enhanced superoxide production by alveolar
macrophages and air-space cells, airway inflammation, and alveolar macrophage density




CHE Bit § v Pl i 2 e

Fo8 REFAITIELER(ZRR)

changes after segmental antigen bronchoprovocation in allergic subjects. Am Rev Respir Dis
1992;145: 317-325

16. Mabalirajan U, Dinda AK, Kumar S et al. Mitochondrial structural changes and dysfunction are
associated with experimental allergic asthma. J Immunol 2008; 181: 3540-3548

17. Marwick JA, Ito K, Adcock IM et al. Oxidative stress and steroid resistance in asthma and
COPD: pharmacological manipulation of HDAC-2 as a therapeutic strategy. Expert Opin Ther
Targets 2007; 11: 745-755

18. Kim RY, Rae B, Neal B, et al. Elucidating novel disease mechanisms in severe asthma. Clin
Transl Immunology 2016; 5: €91

19. Baines KJ, Simpson JL, Wood LG, et al. Transcriptional phenotype of asthma defined by gene
expression profiling of induced sputum samples. J Allergy Clin Immunol 2011;2017: 153-160

20. Bullens D, Truyen E, Coteur L, et al. IL-17 mRNA in sputum of asthmatic patients: linking T cell
driven inflammation and granulocytic influx. Respir Res 2006; 7: 135

21. Brightling CE, Bradding P, Symon FA, et al. Mast-cell infiltration of airway smooth muscle in
asthma. N Engl J Med 2002; 346: 1699-1705.

22. Balzar S, Fajt ML, Comhair SA, et al. Mast cell phenotype, location, and activation in severe
asthma. Data from the Severe Asthma Research Program. Am J Respir Crit Care Med 2011; 183:
299-3009.

23. Suzuki Y, Maazi H, Sankaranarayanan | et al. Lack of autophagy induces steroid-resistance
airway inflammation. J Allergy Clin Immunol 2015; 137: 1382-1389.€9.

24. Burgess JK, Boustany S, Moir LM, et al. Reduction of tumstatin in asthmatic airways contributes
to angiogenesis, inflammation, and hyperresponsiveness. Am J Resp Crit Care Med 2010; 181:
106-115

25. Khan MA. Inflammation signals airway smooth muscle cell proliferation in asthma pathogenesis.
Multidiscip Respir Med 2013; 8: 11

26. Koopmans T, Anaparti V, Castro-Piedras | et al. Ca** handling and sensitivity in airway smooth
muscle: emerging concepts for mechanistic understanding and therapeutic targeting. Pulm
Pharmacol Ther 2014; 29: 108-120

27. Cho Y, Kim TB, Lee TH et al. Chlamydia pneumonia infection enhances cellular proliferation
and reduces steroid responsiveness of human peripheral blood mononuclear cells via a tumor
necrosis factor-a-dependent pathway. Clin Exp Allergy 2005; 35: 1625-1631

28. Wood LG, Simpson JL, Hansbro PM et al. Potentially pathogenic bacteria cultured from the
sputum of stable asthmatics are associated with increased 8-isoprostane and airway neutrophilia.
Free Rdic Res 2010;44: 146-154

29. Hansbro NG, Horvat JC, Wark PA, et al. Understanding the mechanisms of viral induced asthma:
new therapeutic directions. Pharmacol Ther 2008; 117: 313-353

30. Skloot GS. Asthma phenotypes and endotypes: a personalized approach to treatment. Curr Opin
Pulm Med 2016; 22: 3-9



CHE B® # v cipr in g ham
P28 REFROBEETE 2 AEREFE (8B E)

Bl § i L ETE & L SR B R 0 MRERARM ) B AL L 2 R
[1-2] » 4945 11 40 B F hdp 31 e ® R et ko $ 3R 2 ) KBl
AFEY R AAMRASROEEAR KL PP EI L 6 B
[B-4] - F AT LR FITEF s aFE Y s > 7 #3% 30-509%
MR DS Bl bk F AT 5 S f o [BT] 7 R A

SRR (50 4 ARE BT A R A A § 4[] -

=
s
T%
=
3
1‘\
N

ROSTBL R SR AT F T A TR F L D

i

FoTFETRF OE ek LT LR R A
L e o DA SRS G 2R e et 5% iE 12~ 30%6[9-10] © 2R A
e B de o ERRAF R 0 8 RS TR A R R
Lot b BREFM S EL3FFehenT W0 0B TG BB e
BEABFEEFE -
(2 VB & v g™l o7
5 om A RFRV RSB A MR kA (£ 6-2) © BiE

Foad aTeR R TR 8 Ik P IS B e R



CHE Bt F wh et i 82 ks
FZE REFROVELTE 2 AERARE (5% %)

FERER R YR FF G AL R o dod PaR iR F AR kg

SRR

4 6-2. Bf & v engu P ¥r[1-2]

L # g (s I F) 5 Ap B 2 w8 X FIER B 74 00 fRe

2. R F FERBIR F [4edkds B 39 (amyloid) - & (carcinoid) - F % F ]
3. ¥ ﬁ%ﬂﬁ'!\’?ﬁ—k

4. % ¥ 4 F ¢ #x i (tracheobronchomalacia)

5. #H# MR F % 0¥ X (idiopathic relapsing polychondritis)
6. #* 2% (COPD)

7. WERMEF ET T

8. FEEfwmd § ¢ X(bronchiolitis obliterans)

9. #ax [LoBE R

10. »f e ;i & (AERD)

L1 #4535 s (o § 5 55 f e 18]

12. £ § F W p/hrgan

13. g a7 5% i (hypersensitivity pneumonitis)

14. *hpkidy o SRiE F R ik ¥

15. "%

16. g 25 4 2 § 3 %
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17,

18.

19.

20.

EacH L § F F 4o (Allergic broncho pulmonary aspergillosis, ABPA)
Churg-Strauss Jg i #

Bt g s 58 FE L (fibrosing mediastinitis)

3 L1255 o (inflammatory bowel disease, IBD)4p B 14 5 iE 7% %

(=)= B vt

$eerd PR E F R R A BT BT R f R FL ki
[12-13] - # 5 B » 7 B olt ™ § & 32~ 569G[14-15] 1R 7 2 vkt &7
BRArt LAy 2 PR ¥ ARG TRA N o F S S ERE
SRR B LRI 5 ER[16-17] - R R~ A2
il FZ (e B4 BEF AT I FEEF)ATRA S T ARR LR o
F - F 0§ kR (FENO)RIZGR 5 $5%f % ~ fEAL FFaf A g cnill ol § 2

EooRRRAFAE S APt 0 O R [15] o ek B 2 = Fok

1 \\\L
|k
S

Tk ¥ kR PR R - B B4R B TR
e B R [15] -
(2 )i & F P70

SEHIOEFEREFREFRG F L[] - R EREERF
PITEFET MR A 12% % B B(MDI)# * & > 359 Diskus fr

HandiHaleri# * - - 12 2 449g rTurbuhalerié * [18] - % & Fwsfnx » Eig ¥
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3

hEEE R G BLB R o Blde MRS BB o BT e B ATt L (hypersensitivity
pneumonitis) > #¥ e L 5 g LB 2 5 (RB-ILD) (4o % =k ) > & & 4
A% (4ecocaine)e MR F F P oY RBATIEL § F % 0 (ABPA)
F f2 4k i (cystic fibrosis) » 22 A4 s e H o 2B LR ARG
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1) #AF LA RP

(2) <TLFE T ARE RRA S B

(3) - # i hwk

(4) #vo=

(5) wFkI=FAp M B T

(6) Feg PR e ok

(7) B R F 5 g ¥

(8) AW E T P W T HA 0 REY 0 T RS R
(9) 5 &if win
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F TR R KA TR ;g:} AR re (dendritic cell) #sEach TG T
w?e > 24 W TH nalve fm?e & 1 5 TH2 ‘w92 - TH2 fm¥e 4 i % = 3] i ¥e % (cytokines) -
¢ 7 B e 2% (interleukin) IL-4 ~ IL-5~IL-9~ IL-13 & - H ¢ 2 |L-4 3 4 enlmPe %
# & mee (plasmacell) A1 5 B B mre f2c i AskFv (immunoglobin)

IgE > #7257 < tm?2 (mast cell) % v%’ﬁé;'r}_é w 3% (basophil) ¥ e 4 & } g e
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(z) BE BERIRM 4 v4 (Severe pauci-granulocytic asthma)
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1. P iEactt s 7% (severe allergic asthma):

EHEREF A Y IR LA R ehiopE KL RP T B o b oo g
$HUIQE L A B 5 P o Omalizumab 5 ¥4 IgE chE tRiii B 4 > & % A Bk
LEACE T IgE #E F 2 5 4 (30 to about 1000 1U/ML) © & 8% i i dhi e &
IgE 7430 ¥| 1300 IU/ML cds ] o 2 & ci® % i B 7 5 475 1Az ehie ik i vz
B i Z Rt IgE £ 8 D i mre cnde X AL & 14 [1] - Omalizumab & & 3w %
gl TR - S PR A M E 2w i en IgE BB R T0E i £ -
3B Aa vk R D A (e B M T REEFEIIE 0@ B o A0S e
F R ek pik b dncd A B B #icqh™ % 5 Omalizumab 5% P 1%
[2-3] o i s A et iv 42 A * Omalizumab 7 £ 5 §Tes ci[4] - fe £ 7
T e B 72 & - B Omalizumab 7% & &3 »c& B enif Bl & o
¥ b 4 IgE AR E S 5 ¢ $ Omalizumab i § 2P % 9525 ¥k (5] -

¥ - 8518 fE AT F & & severe asthma with fungal sensitization (SAFS)» &

EF kR BT T R 4 S R B R LIRS 6] R A
MR ITE Gfaant ble $F[8] 0 ¥ i » A A chfin]9] - ~ 973 20%:
BeE F vd o * 44Cskin prink test ¢ &_fungus-specific IgE # % % 7 SAFS[10] - #

® ¥t Aspergillus fumigatus =t &) 8 & § =70 5 4 60%[11] -
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é‘l‘- é‘l‘-

(FAST)#¥ .18 * itraconazole /% 32 % 3 »xez il i A gk [12] o e v F =

AN ZHRIY - 5% % IgE ;ﬁ; AL F g 53 s (Allergic
Bronchopulmonary Aspergillosis ,ABPA) » & % £ K,ért £ 1 i e SAFS T B E f v D
ZEre FFFSAFS 3 £ 7 o et f H

ABPA i & F 3% Aspergillus fumigatus 3142 % i B R TR F & o feE

Sk

P F N5 1~2%[13] - Z %7 ABPA € 1245 T S A B ik i
() 3 B % <42 § =4 (asthma with deterioration of lung function)
(i) #= Aspergillus 4 & Bl3#F = Wi 5 F J& (immediate Aspergillus

species skin test reactivity)

(iii) o ¥ @ total serum IgE level of 1000 ng/mL (416 IU/mL) # £ &

(iv) >+ asperqgillus 4 %_s57 IgE - 190G # 44 #iciz % (increased Aspergillus
species- specific IgE and 1gG antibodies)

(v) 3g3% X sk 5 & (chest radiographic infiltrates) [14] -
e b o TR v R F gL o AE 5 05 mg/kg of
prednisone » % 6 3| 8 ¥ (¥ WP P HE o L Lop L F L AR R ¥ [13]

¥ b ¥ s 4 bk 7] % F (itraconazole (200 mg bd)) £ & 4 B R 00 S S8

—

PERFFL A B RARFFRFY 2 EFHF LTSI RT B

ABPA 5 4 i€ * Omalizumab 7 Fr »2[15] °
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2. gt ﬁ’x M3k |+ & e+ (severe eosinophilic asthma)

“T3) B v iR F o (severe eosinophilic asthma) €& A4k ¢ of i
o g el RA-E o - MARLp AR P A R e < 20 3% [16] - P
W in R et B e 4 0 1L anti-ILS chE AR E S L 4 o ¢ e L5 %"%%?F%’ iz e sl
’z (eosinophi)ef é ~ B i 2 3 AP FREL PE S » T & 2 THES I p@cC
gk enZE 5 454 IL-5 chanti-1L-5 mADb» ] 4- mepolizumab % reslizumab >
E g4 IL-5 X f8 o anti-IL-5Ra mAb » 4e benralizumab -

(1) Mepolizumab

» IgGlic AR Pt - o P e85 18 AT Frfp bt * o F
FL T e 100mg HE o & P 32 60 MENSA TRk sk ¢ o SR
% >150 cells/ulL 43 — & >300 cells/uL mﬁr,‘ A ARERTE IR B LT3 8
100 mg mepolizumab it &g % "% < 53% & B [17] - & SIRIUS = 3 » IR i *
mepolizumab 24 ¥ {8 » T PREE FF H| E i 8 1< 50%[18] - MUSCA &/ 25 B
& ¥l * mepolizumab 24 i - Ap >t % A e > SGRQ At & -7.7 & 5 ¥ iR
¥ V%’ fatte w2k %2 FEVL 2 120 mL[19] -
(2) Reslizumab

L IgGax AR HiRFikl o P SN AFT 0 2R R S 18 Kt ep
add-on fa4F 4 5% o ¥2 mepolizumab % F o reslizumab 5 #F %1 et > 8 R4 E
AR E(F e i - 0 3mglkg) » a P RF AR e 400 cells/ul o G

12 % % = # Tk 3% ¢ o reslizumab #: "% & it iF 50~ 59% > e L ¥ U



51 & ﬁ&;{;;}fv:"m#’“ﬂ@ TEEnfk e - /r'}%(ﬁrs‘l‘l )

M v o frx]%«}ﬂ wie 2zl FEV,» "F A& ESHF 8 * 2 22l § ey 2 41[20] -
(3) Benralizumab

% IgGlk * JRiv H $k3fd > i 22 IL-5 % 8«1 a-subunit 2 & > :ffwﬁljv%’ i e ol
wmizchd KZEIY o P R T 0 90 B 5 56 Fend = B iRa R
SIRICCO {= CALIMA» &4+ 12-75 f § vy s * > o @ vg fa ke ez >300 cells/uL >
& & A A T35+ 30 mg benralizumab st % < & i i 36~ 45% (Q4W) % 28~
51% (Q8W) [21-22] -

pd A BLARL g LE/FAEHPIRG > RE ?\%&?EW&%’@% *oige
A B W B S pE A e R o & 2017 & ARt 358 F U £ R
Tk B 45 (integrated care pathways, ICPS)#- € g a7t f v % F%’ faldf imbe § n
& A e AE [23] 0 v TR F EE 5 o B e

WA BT F v &iﬂ” do%k % IgE E B & # % Omalizumab 775 2 3k 4 [F)
peo L ie * Omalizumab ivof 16 % > 2 B3R in R F o dok £ ] oo e
PSS S SR NP A{ﬁ}“'ﬁ Jh % heosinophil counts » % % - 22 & anti-1L-5 agents

F 2 > ¥ % r1gE 7 & - eosinophil counts & s 4 o ,Thi £ * anti-IL-5
agents iof 0 ARG - F 0 Z L TR TRAICE o GO AT ff}w%ﬁi & * anti-1L-5
agents ; & & 3% ﬁ“& £ TG o

bt 3R R Pend LR 0 L FUE ko X2 d Ak A AR A
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» 1% ~ Afe% head-to-head "{i B T KA FHham L F T L& 75

WHRCTF L FHRAGLF FHEE -

3. ;E*S;;aivg PR g ek (Severe neutrophilic asthma)
“T3) B E g ¢ sk i wh (severe neutrophilic asthma) % & AR5 % ¢
v;-; POMTRiE S antE kInE e - LT ERR T mv;; ¢obak & 3t 40% 02 ¢ [24] 0 A
WBiE B E BT L L0 F R RS 7 B ¥ 50% [25] | 76% [26]% F # 3] -
WRBBE F e 4 R Y B S B s e T g e A 4
WP G A o A P OREEMAE Ky ehp A 0 XL 2R G saa g R
i;";%'lrl}ia'r% c BB ES LEL WY P FnE A Krwa % - #8-2_macrolides £
hEE e o FPtpsk b e 2 RS AR g T E G B E e [27-29] -
Z g en & P K dk 47 (theophylline) » #= 3 B r # * MHE Fdk FH € 3 &

HDAC-2 #4 ~ i& @ w4 3 T f% cag e 14 (steroid sensitivity) o A — & 3 7 g w3

g)ﬂz BN T e A ek E s L i [30] - % = 45 en#E 4 §_PDE4
Fril@l o & % PDE4 ¥l Al tifd § b7 ¢ § AAD Sy [B1] 0 ARk

\

B4 G e pGER B F e 2 B i [32-34] -

&\L

P - s SEnER T AAE Y A xRk E% Y o 4o CXCR2
fhFidl(antagonist) > i3 TG ¢ T LR S kiR ef ¢ sk ehilic® o PR AR

Aerrd B s E g iven=i #[35] o ¥ - A% $ L FLAP inhibitors > i & & e
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LTB4 t0& # > %15 #3F % neutrophilic asthma I H LTB4 *‘;;'3 F LB hd IR
B[36]c R Am g P FIEI LB A AR P RL 2 ERELF R SRt H
5 Z[37] - ¥ — #g % $ 5 protein Kinase inhibitor # 3£ p38-MAP kinase inhibitors
[38] % PI-3-kinase inhibitors [39] & # $» o ik EE G EeE gl i e b R A L

R = S 2 R I

Y PRy 0% 4 2 IL-17 blockers §= TNF-o blockers 77 3 e % o 2 H E

4. B B3I 75 (Severe pauci-granulocytic asthma)
R RELT RN SEL IS EXN L IR R A A

EL cBL NIRRT R PR S A S DF TG ek (fixed airway

Ay

obstruction) ¢ £_& % (remodeling) 7 B o ot dipfr b 0 3F 5§ B #H5E B fodig
B chipRrck 3iieg e pow oo dn AL § g ¥y as(bronchial thermoplasty
(BT) % i &ich 3 - il RES 2P THL AT » X BT i ke §
HhoR A FEF R 44%E 1R T 78%\,‘2,)}‘?5 CHe[40] o B pES BRI 0 FOF
EEBESHE L DR A > 558 BT ioRk e > g ETRE L Uk SR T

#p B 312 [41]
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AL F Rkt o R F RPN TR L P AT ERER
TR P B § ek R TR £ & AL

Log gk @ enrf pa i d o 3k 3 e (eosinophil counts) ¥ § Flic B B £ F vR 0

biomarker?

s i ¥ R LA W B 0 T L TF R F e g 1Rl ?

B R AT T AR ARE F Y § R R R e hiE &

BAG R ETRE AR o B A AT RRTRAE L TR AW AR R A0 e R
oo Bl R - BRPFEX 07 FRIRIRR B o Fl R Y Ry
pafbdeimie 4 ¢ Rigi 7 v LT ¥ g iF- B4 P apik -

e & > & DREAM # 7 ¥ #rg 3¢ * mepolizumab (anti-IL-5)% - a5 »xf4
P R Avgpklie o BB MR A 7 KRR Y i Ei et G B il
[1] - &7 dipkite @ of fedbie bm % @2 SERNI R ShF o MRA oL crEpkE G o
3 EcF G e IL-5 B %ﬁ’ﬂﬁﬁﬁﬁ$’ﬂmﬁwﬂﬁ&ﬁﬁﬁ’{?u
B EIe R e 1R[2-3] o R Aanti-IgE ehin ¢ 0 2 BRI v A H
i% @ ¢ eosinophils #cid 7~ ¢ "% 11[4] -

R AR FRT R g R A R Hop A TR R § v R
SoF Rl T AR TSN B4 F LR Y Sy p e i X 20 400
cells per pL [5-6] - P # TR § g dp & sv o A p ARBEIL > § B P R m e A

Tkt 2 RERERIVREGT 2 RIALELE S VL RER B HP
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v e pRFURE anti-1ILS 2 §_anti-IL5 receptor blocker (Benralizumab) 7 fiz % o /% ¥

m‘:%’ i 4k % 72 (eosinophils) (> 300 cells per pL) &k o f 3% L 4#[7] - A R T &

2

F

7

1.

{5 i U 0P LY o okt cnB o &6

4o e
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2. deie ffpk b 4oiE s 4 A steroid insensitivity 2 g 4 ?

Bt frpzp e SR 3 AL AGARIL # i flhEH A0

JREEER: > 2% € 2 WD AR F B 4 (steroid insensitivity) 2. I % > =7
Mg el ER AR v 2R 2 48 %o Steroid insensitivity E 2R SR @ E T a7

BEBEFOPE o« 25 b Py ¢ PP Ay i HE P
(mononuclear cells) £z jg* > e 3 30 2 o Ffs 4414 (Nuclear histone deacetylase,
HDAC) % [#{r¥* je E i 0 #z (alveolar macrophages)# +c p38 MAPK & |+ 5 B [1-3] -
Foho g gty FRAKE F o engp A B e P i FIpR R X A
(glucocorticoid receptor, GR) % L& T "% frix < & » P2 +% 5 4 X 45 (Impaired
nuclear translocation) 3 % [4] » I ¥ » ¥ 53 Protein phosphatase 5 (PP5) <
I E 7T H B o » §2 steroid msensmvr[y 8% B 7%[5] - Steroid insensitivity 7
o - X f}?ﬁfli’ﬁ A0 BE B 4L > Gdofe L[6] ~ Fb 7] ~ d K e Vitamin D £ I E
[8]4=-4_r4 non-eosinophilic (low-Th2 2 & & J&) [9]% -

Tk oo e DIFE F ¢h ¢ e steroid insensitivity ¥ € 58 Bl A it TRa A IR
AP £ v%’ o3k [ F eh (Ssevere neutrophilic asthma) ¢ &_¢7 & non-
eosinophilic severe asthma o iz 3 X e (v F_ g M Th2 ™ 258 Ui i &
BN Th-17 F L F B3 —-g £ - 4=3 B[10] - §&ik b 0 Aok 3 T if ek IR
v &L R & 4_severe neutrophilic asthma £ 4_steroid insensitivity =5

(1) 55 g s 4 < [11]



CHE Be® # vl chifp i 22 g
18 BREFAHI PR sR G E - KT F o (GRY )
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(8) 9% 23 P EpF 4 - [13]
(4) w3 iz & - [14]

(5) HARE Nk B o [15-16]

6) 7 B o [17]
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3. £ Fitdg v ~ & (LAMA > Tiotropium)z. &4 A fE s vt endk § 5 @7

Tiotropium i3 o F vh ks 0 T A h = R

(1) fom * e @™ @ & F A E o 357 Hfg(inhaled corticosteroids > 1CS) i
FoAla & > 4 b Tiotropium & * € 5 B4R A R 5~ sr g op kg A
Fr 4138 T(NNT=16) &%~ & 1% 7= #ic (NNT=36) [1-3] -

(2) ¥ RFEELFp ¢ > & * ICS 4c t Tiotropium £ ICS #: + LABA > %
e g o kil SR E T R B R F L H[4] -

(3) thef Afpdlr e gt FHE ICS fv LABA 2 fef B » 4
Tiotropium 5 o B R BL TR A W E Gy~ en L g ik 2 gk P4 4R
(NNT=8) &> & 14 (F=#i (NNT=17) [5-7]

F] & ¥ 50 AT Tiotropium ff e s R o o Flpt B ow GINA 4 5

o § - Tiotropium 2c tstep 4 2 step5 2 ¢ £ & § wh B

ke
a
=53
nd
Jrml.
=
3

eRBE TR B AN R L M TR B FE TR M VA MBI A
%5k 4 (cholergenic tone) B 5 » & dusf L iv* 5 B8] o f3F § en? /,%Li,i?ifti'l
Tiotropium & B € § v o f 0 & TR £ 31385 # 225 [9-10] - GINA 4551 # = 3%
Tl A # & g 8m- TRk & 4] > ® * Tiotropium #8 ¥ © FMEMBEFIThE S -
B 7bs e Tiotropium sha AreE A4 e F HBRhE S AFRIR GV
FR R FAE ICS fv LABA oy M2 2 e g B F 0 4ok

Tiotropium 75 € # 4v 0.24 quality-adjusted life-years (QALYS) oy = & >z 3 vt
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FIH REFEAEHIPRER DS - KL F AR (R R)

%4 21906/QALY[11] ~ f & FL 7 nF AL B 7 M * A F 0 Fwm A
12,985/QALY [12] ~ tif fFen T AL vba & A2 F v 5 5 %~ 23,923/QALY [13] »
B § 7 el k47 5 B x 25T6/QALY [14]388 7 £ F % Aoc g -

R iAo * Tiotropium 175 — R R0k 38 0 Gldey 8 0TRA £
A 2 & 2 4 dp t(biomarker) ¥ 12 SRRl * 0 Tiotropium  $i i TRk io f 2T %k ?
Tesk t deie i pl&] % gAY 538 4 (cholergenic tone)#i® 2 F h R H? A KB F &
L3y RP P o A oaidl o

Bt AP RTRAE Ry B AEEL BE § vgom X ot Tiotropium i * &
T g R A T gE )2 i * PubMed FORE - i * Tiotropium %
severe asthma M4EF 2 22 F > B8 K2 & » "W A oy ~ E1BE
it 2 RCTHATen> o5 (8 R 1T 55 tdfstd M A& LE - hF § [6-7, 15-17]
R BT F e BATHEAR* Tiotropium £F ¢ RCEEF A

Mg iE?
P: severe asthma
| : Tiotropium ;5 &
C: Placebo
O: Acute exacerbation reduction

5 F sl A 47t & o
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FI8 BREFAARAIP RS - TR GRE R)
Tiotropium Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H. Random. 95% Cl
Casale 2015 82 519 115 523 20.7% 0.7210.56, 0.93] -
Disse 2011 9 104 11 103 1.9% 0.811[0.35, 1.87] T
Kerstjens Trial 12012 91 237 109 222 30.8% 0.78 [0.63, 0.96] ™
Kerstjens Trial 2 2012 91 219 123 234 34.3% 0.79[0.65, 0.96] bl
Ohta 2015 33 114 22 57 7.1% 0.751[0.49, 1.16] ™7
Szefler 2017 20 136 30 14 51% 0.66 [0.39, 1.10] —
Total (95% Cl) 1329 1273 100.0% 0.76 [0.68, 0.86] 4
Total events 326 410 . . . .
fhye 2 — - i2 = - = -2 = 0% I T T 1
Heterogeneity: Tau? = 0.00; Chi* = 0.76, df =5 (P = 0.98); I* = 0% 0.01 01 1 10 100

Test for overall effect: Z = 4.56 (P < 0.00001) Favours [Tiotropium]  Favours [control]

& * Tiotropium AisR BE f vy v R0 B A8 vt i) > B orisk ratio 2

0.76(0.68~0.86) » si3- + HF B E R % - T £ Fhm 5 %+ ¥ 5 RCTHF > &

- -)

B4R > /5 GRADE & 53T i/ & 4o

Author(s):
Date:
Question: Tiotropium compared to placebo for acute exacerbation
Setting:
Bibliography: . tiotropium versus placebo for acute exacerbation. Cochrane Database of Systematic Reviews [Year], Issue [Issue].
Certainty assessment Ne of patients Effect
. i Certainty Importance
Ne of Study Risk of . . L Other S Relative | Absolute
studies |  design bias Inconsistency)| Indirectness | |Imprecision considerations Thotrapitin placeko (95%Cl) | (95% CI)
acute exacerbation
6 randomised | not serious | not serious | mot serious | not serious | none 326/1329 4101273 RR0.76 | 77 fewer @@@@ CRITICAL
trials (24.5%) (32.2%) | (0.68t0 0.86) | per HiGH
1,000
(from 45
fewer to
103
fewer)

CI: Confidence interval; RR: Risk ratio

8K % 5 RCTHFL F PE S hL B & GRADE =% 1+ & high

level quality # strong recommendation -
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GEEF AR E @& Tiotropium £F 7R 0 AL E T )7

GRADE
2 EEE JA 54 %

ik €+ Tiotropium r R b B F e AL E L AR
1A [6-7, 15-17]
Fo oo (R EBEHRFLF)

4 2

1. Vogelberg C, Engel M, Moroni-Zentgraf P, et al. Tiotropium in asthmatic adolescents symptomatic
despite inhaled corticosteroids: A randomised dose-ranging study. Respir Med. 2014; 108 (9):
1268 - 1276.

2. Beeh KM, Moroni-Zentgraf P, Ablinger O, et al. Tiotropium Respimat in asthma: a double-blind,
randomised, dose-ranging study in adult patients with moderate asthma. Respir Res. 2014; 15 :
61 .

3. Peters SP, Kunselman SJ, Icitovic N, et al. National Heart, Lung, and Blood Institute Asthma
Clinical Research Network. Tiotropium bromide step-up therapy for adults with uncontrolled
asthma. N Engl J Med. 2010; 363 (18):1715 - 1726.

4. Bateman ED, Kornmann O, Schmidt P, Pivovarova A, Engel M, Fabbri LM. Tiotropium is
noninferior to salmeterol in maintaining improved lung function in B16-Arg/Arg patients with
asthma. J Allergy Clin Immunol. 2011; 128 (2): 315 - 322.

5. Fardon T, Haggart K, Lee DKC, Lipworth BJ. A proof of concept study to evaluate stepping down
the dose of fluticasone in combination with salmeterol and tiotropium in severe persistent asthma.
Respir Med. 2007; 101 (6): 1218-1228.

6. Kerstjens HAM, Disse B, Schroder-Babo W. et al. Tiotropium improves lung function in patients
with severe uncontrolled asthma: a randomized controlled trial. J Allergy Clin Immunol. 2011; 128
(2):308 - 314.

7. Kerstjens HA, Engel M, Dahl R, et al. Tiotropium in asthma poorly controlled with standard
combination therapy. N Engl J Med. 2012; 367 (13): 1198-1207.

8. Radovanovic D, Santus P, Blasi F, Mantero M. The evidence on tiotropium bromide in asthma:
from the rationale to the bedside. Multidiscip Respir Med. 2017 May 4;12:12.

9. Kerstjens HAL1, Moroni-Zentgraf P2, Tashkin DP, et al. Tiotropium improves lung function,
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2015;18:A501-2.
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4, ﬁiaﬁiﬂvgﬁf@:'}ié EIRAF R A E > R BEARY anti-IgE i S A BEAR
anti-1L-5 % 4?2

T aTEA P I E & B AR o 4o P orae o Mepolizumab s o R b w
e ferd g ¢ ard AL g a7z (eosinophils) 5 Omalizumab v 2 jgs g % i e sk
e eosinophils g [1-2]- - BRET BIRA T A FFT P KT it e ¢ o3
TR 2 iEATF rh 0 Omalizumab 758 2 16 PP &g > % 84 % @ & eosinophils #c
£ s R free-IgE e @ [3] - ¥ b 0 A EXTRA #2% ¢ ¢ 7 850 i &
% 4 A A F &% ¢ dheosinophils ¥ 2 7 Omalizumab 7o g ¥ > B %
BEom ot 4 ful e eosinophils #c® § h (> 260 cells/mL) 5 omalizumab 7oy £

AEHE L (Taup S A MY - 2 14 er1 eosinophils #ciE [4] -

~=h
¥

B f BE F rd Ao 4 Fl2 W s i Omalizumab & Bock 2 dF sk o * &
¥ Mepolizumab iz st op 4 v § 7 Feb -

t i 4 3 DREAM = % ¢ [5]» $ ## eosinophil # i s 4 4 <
Mepolizumab iz &7 14 8 5] L 4F i ook o FJUt o s 4 it & ¢ 0 eosinophil
B2t ¥ B P > Mepolizumab ¥ &t oo B LEH o

I < MARER B RRC EH AT FEHL F URR B e
fibronectin s g » @ i = ey € ¥ IR % (airway remodeling) o @ BA Y P
dpdi & i * Omalizumab /o B (6~ 12 B 7 ) g > § # fr REM sk & » @ gk

shre frg eosinophil 4 LRE D F B & M[6-7] o F1t o BeE oo L Aok 4F

’
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FHFEEE -~ FEEFR % > Omalizumab # & Einf + o- B EH o
[EEE TR S B B g A i A w4 e &t iE Omalizumab j5 %
g4 A 4F > iz dt § B i@ s eosinophils %—"F'f & * Mepolizumab ¢ 7 2 P & e 7%
[5,8]c % X 4ok fEE, & H PR Y Giokh L B @Ry Mty 2
w3 Lok LI RIBATY RER o Bk 7 & R i
% $m (anti-IL-5 ; anti-IgE) A B & cn ek K ra v TP F 3 ahd HR e
(biomarker) % 5gip| 2 3= fp T R vRag s A £ H - e~ vR- a4 A

anti-IgE & anti-IL-5 &4~ & §_& & - 4= * o

54 @

-
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2003; 167: 199-204.
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7. Riccio AM, Dal Negro RW, Micheletto C, et al. Omalizumab modulates bronchial reticular
basement membrane thickness and eosinophil infiltration in severe persistent allergic asthma
patients. Int J Immunopathol Pharmacol. 2012; 25: 475-84.
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5. #% * Macrolides 3 24> severe asthma & [+ & it 7" F5 87

hiEd FF L2 )gJe Bt 4F 31 @ * macrolides K i5 R B f rf im0 Bt o A
PR FENT FHHFZ LA wEE > AP * PubMed FHLE > 8 * macrolide
% asthma R4 %3 F > $5 3] 756 5 ~ F > L4 & clinical trials » 35 3] 79
B R H P i s o £ 8@ % Azithromycin fis & vh e F o 344
bR ATy 2 RCT 2 3> BB EHFI T2 affd s M EREL a7y

[1-3] > AP * sz2= K > R 4F &+ Azithromycin £.F € 55 g 5 v3 & 148
o

e

P: severe asthma

| : Azithromycin ;5%

C: Placebo

O: Acute exacerbation reduction

ZE R AT R AT

Azithromycin ~ Placebo Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
AMAZES 2017 94 213 127 207 67.1% 0.72[0.60, 0.87] |
AZALEA 2016 28 97 31 102 21.3% 0.95[0.62, 1.46]
AZISAST 2013 9 27 18 29 116% 0.540.29, 0.98] '
Total (95% CI) 337 338 1000%  0.74[0.59,0.92] ¢
Total events 131 176 . . . .

Heterogeneity: Tau? = 0.01; Chi?= 247, df = 2 (P = 0.29); I*= 19% ' ' ' '

L7 - 0.01 0.1 1 10 100
Testfor overall effect 2= 2.76 (P = 0.006) Favours [experimental] Favours [control]
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& * Azithromycin #;5% B # +4 & risk ratio £_0.74(0.59-0.92) » %3+ + &_

FTHEFLR LEMZRIFIRTIY AR BFHS 3 > 5% GRADE

Au‘thur(s]
Date:
g:eshnn Azithromycin compared to placebo for acute exacerbation
tting
Bibllograghy Azithromycin versus placebo for acute exacerbation. Cochrane Database of Systematic Reviews [Year], Issue [Issue].
Quality assessment N: of patients Effect
a o Quality Importance
Ne of Study Risk of q B e Other - 5 Relative Absolute
studies | design bias | nconsistency | Indirectness | Imprecision | G4erations [ Azithromycin [ placebo (95%C1) | (95% CI)
Acute exacerbation
3 randomised ious 2 iouc 3P serious c all plausible 131/337 176/338 RR 0.74 135 IMPORTANT
trials serious = | serious serious residual (38.9%) (52.1%) |(059t00.92)| fewer @%90
confounding would per
reduce the 1,000
demonstrated (from 42
effect fewer to
dose response 213
gradient fewer)

Cl: Confidence interval; RR: Risk ratio
Explanations

a. AMAZES 2017: 48 weeks, Azithromycin 500mg tiw; AZSAST 2013: 26 weeks, Azithromycin 250mg Tiw; AZALEA 2016 10 days, 500 mg qd use,
b. study design and method not consistant
c. severe asthma patients AZSAST: non-eosinophil asthma patients

BM
L

=k i * chazithromycin &€ 7 F » & AMAZE# 7 ¢ # * f|
£ % 500mg TIW ; AZISAST #=7 i¢ * c®l & 5 250mg TIW ; » AZALEA #= 3
% e®E S 500mg qde @ *HEFS 2 0 A AMAZE 23 2 @ % cndh [ 5
48weeks ; AZISAST # 3 = 26 weeks ; m AZALEA r 5 10days -

% A EHA A ARk > b AZISAST BT ¢ B R h AR E G Luark
¥ &_ non-eosinophil g r;'«u':;l;; Ao SIL BRI S B inki i o BE ARG P AR
Z 2 > & GRADE =i + % low level quality 2 weak recommendation » %] & &

b7 SO e IR i
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iz * Macrolides 3 B4t severe asthma & [+ & it ch™ 557

Tk &P %

»
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<
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=&V @+ macrolides R S B E g ALK B ITAE
2C [1-3]
oo (B3R 0 BIRE M)
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1. Gibson PG, Yang IA, Upham JW. et al. Effect of azithromycin on asthma exacerbations and
quality of life in adults with persistent uncontrolled asthma (AMAZES): a randomised,
double-blind, placebo-controlled trial. Lancet. 2017 Aug 12; 390(10095): 659-668.

2. Johnston SL, Szigeti M, Cross M. et al. Azithromycin for Acute Exacerbations of Asthma: The
AZALEA Randomized Clinical Trial. JAMA Intern Med. 2016 Nov 1; 176(11): 1630-1637.

3. Brusselle GG1, Vanderstichele C, Jordens P. et al. Azithromycin for prevention of exacerbations in
severe asthma (AZISAST): a multicentre randomised double-blind placebo-controlled trial.
Thorax. 2013 Apr; 68 (4): 322-9
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