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Airway disease

« 7| =& 2t (Airway disease)

Airway disease

* Common cold
* Pharyngitis

* Sinusitis / COM
* Epiglottitis

Pharyn:

[uom

Lower respiratory tract

Upper respiratary tract
Masal cavity > /_\\
N
- |

Trachea o
Primary bronchi * Laryngltls
(s * Croup Pertussis

* Influenza

Airway disease

' Other respiratory and nonrespiratory conditions |

Variable Chronic
airflow Infl. ion | airflow
limitation limitation
Airway
hyperresponsi

Hargreave, F. E., & Parameswaran, K. (2006). Asthma, COPD and bronchitis are just components of airway disease. European Respiratory Jg

Journal, 28(2), 264-267.

' Other respiratory and nonrespiratory conditions |

Symptoms

Airway
hyperresponsiveness

Hargreave, F. £, & Parameswaran, K. (2006). Asthma, COPD and bronchitis are just components of airway disease. European Respiratory Journal, 28(2), 264-267.
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Case 1. 72/M
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POST-RX

BEST %PRED BEST %PRED

PRE-RX

PRED

(BT

Spirometry

2m
1.09
40

2.56 62
0.88 30
34

70
Volume
8
[

Liters 4.13
Liters 2.95

FEV1IFVC %

FvC
FEV1

Flow

COPD - Diagnosis
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COPD - Diagnosis

PRE-RX POST-RX
Spirometry (7| PRED BEST %PRED BEST %PRED
FVC Liters 4,13 2.56 62 2mM 66
FEV1 Liters 2,95 0.88 0 1.09 37
FEVIIFVC % 70 34 40
Flow PRED ____
PRE ___  Volme 1) FEV,/FVC < 0.7
posT__ °
s 2) HBHELE : FEV,
4
It
r-‘a i 2
T e 1 o 1 2 3 4 5 1] 7 ]
-2 0 4 2 Time:
ilolume

COPD - Diagnosis

Sp rorelrically Asspssment ol

Mssessment of ‘ f
Gl i imiicati symploms/risk of
dizgnas 5 - airflow lirnization DG
Exacerbation
Pistary
i_. e
P
Pagt-broneradilatar GILD 1 i -;1;:::3
FEV (FVC = 0.7 BOIEG T | Pl
swp:  ww | e
Gape - | 1 ino lzad ng |
R — | to hospital |
adrnission) |

Mirza, s, Clay, R. D, Koslow, M. A, & Scanlon, P. D. (2018, October). COPD guidelines: a review of the 2018 GOLD report.
n Mayo Clinic Proceedings (Vol. 93, No. 10, pp. 1488-1502). Elsevir.

Case 2. 26/F

COPD - Diagnosis

How lungs with COPD function

Bronchiole airway

Smooth muscle
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Asthma - Diagnosis

Case 2. 26/F
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Wheezing vs Stridor
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New England Journal of Medicine, 370(8), 744-751

Bohadana, A., Izbicki, G., & Kraman, S. S. (2014). Fundamentals of lung auscultation.

Diagnosis
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Effros, R. M. (2006). Anatomy, development, and physiology of the lungs. G/ Motilty online.
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Asthma - Diagnosis

B0 TR E

Ry T

1Tl 0ke 2B S8
(&2

2 kg o imme e
&8 H7I= WEOR 2AHE S0k J210
S 7R gt

Bl WEO MRS R, TE LIE &8 D5 1301 58
FEV 0| S 0 24 2 FEV,/FVC [<0.75-0.8]

T ol WS ME

HA W2 K| (2020)

Asthma - Diagnosis

Mucoso

N Smooth
muscle

Asthma - Diagnosis

11

Asthma - Diagnosis

Pred Pre %Pre
FVC 3.90 3-58 91.3
FEV 1 3.45 2.70 78.3
FEV1%F 88.23 [75.88 86.0

Pred Best %Pred
FVC 5.02 4.62 92.1
FEV 1 4.20 4.08 97.2
FEV1%F 83.79 88.31 105.4

Asthma - Diagnosis

Smooth rings —~
of muscle

Asthma - Diagnosis

4T DN BEE UF = IS =5 [z 1

271 280 = 22

EI0t > 12%01W)0 2200 mi. T= ARSIISEY

20-09-18

Date

Pred Pre
FvVC 3.80 3.58
FEV 1 3 .45 M 0]
FEV1&%F 88.23 75.88
Date 20-10-20

Pred Pre
FVC 3.90 3.66
FEV 1 3.45 3.14
FEV1&F 88.23 85.73

tPre
91.3
78.3
£6.0

%Pre
94.0
g91.1
B e




Asthma - Diagnosis

Conc FVC FEV 1 MMEF
Pre 3.56 2.70 2.05
¥Pred 91.3 T8.3 53.4
Saline 0.9 % 3.38 2.64 2.26
%Pred BE6.7 76.5 59.0
Taestl 1 mg/ml 3.44 2.39 1.43
D% Chg 1.7 -9.6 -36.6
Test2 2 mg/ml 2.53 1.57 0.81
D% Chg 0 -40.5 -64.3
Test3 4 Puffs 3.60 2.86 2.63
D% Chg 6.6 B.5 16.4
20-09-18 Pred Pre
FVC 3.90 3. 56
FEV 1 3.45 2.70
FEV1%F B8 .23 75.88
20-10-20 Pred Pre
FVC 3.90 3.686
FEV 1 3.45 3.14
FEV1%F 88.23 85.73
20-11-17 Pred Pre
FVC 3.90 3.64
FEV 1 3.45 3.2
FEV1S%F 88.23 89.71 L5
gl Pred Pre %Pre

FVC
FEV 1
FEV1%F

3.89
3.44
87.95

Take home message

Asthma - Diagnosis

table for method FeNO
Date NO-value | Mode | Ci
2020-09-18 ¢ . 2:3] 210 10s

TEERAE 7128, 558)

30 D. pteronys (F&4F X ZET|..
29 D. farinae (SOIOI2|ZHY BUX|ZE .
02 Positive control (histamine) (L)

01 Positive control (histamine)

34 Cat epith. (20| &) ()

35 Dog epith. 71 #I) L)

17 Coposite mix - Mugwort, Sunflow...
14 poplar (ZZ2) ()

32 Tyrophagus putrescentiae (K ZZl...
19 Engl. Plantain (2Z0[)

(8*12)10(30%45)3.33
(6%13)9.5(30%45)3.17
(3*3)3(15*20)1
(2*3)2.5(10*15)0
(2*2)2(20*20)0.67
(2*2)2(15*30)0.67
(2*2)2(10%10)0.67
(1*2)1.5(15*15)0.5
(1*2)1.5(10*15)0.5
(1*2)1.5(1*2)0.6

Measurement table for measuremant mathod FeNO

Eol IgE A4+

DR T TAX| FLE7]) Class 22.22)
D2(0|= FET) Class 3(5.23)
E1(Cat dander) Class 2(1.00)
E5 Dog dander Class 4(18.2)

[ Dwte NO-valie | Mode | Comment Signeture
| 20101828 147 2 e |

| 20001117 0.5 157 w1

| 200010202 % 343 1w [t

(2000807 231 210 10

In the next lecture..
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2.287| ¢4 zEl=
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H 2 A S557|X3 °° - -
T 20 25 2|
c A2 WS HZTY
2021. 4. 25 - 2t22]29 (GGO) I HH U
S4E n A MY 3. OF & o

C.C: 2WA, Cough
5DA, Coug

K|S RUL

ol
P SREEH

tion RUL
ion

<A HTl>

-AFB: negative
-TB PCR: negative
-X-pert: negative
-sputum: inadequate,
S. epidermidis (MRCNS)

-Resp. viral Battery: all negative

R = : BFS: Multifo
2, ceftriaxone + AZM anthracofibro:
- PIP-TZB +AZM ! obliteration RUL

3. G2 712X B HA

=

15



2 57| #& & (Respiratory Quinolone)

» Y2 EZZ A (Levofloxacin), SAIE S A (Moxifloxacin)

- A Z2EE AR (Ciprofloxacin) OHE (G+, pneumococcus 21t & &)

CEHE HREREE7|HYE Y 7 51 13 AFB Q2 ZHH,
POV ECI7tS, BMIA| = LHEH S

NP 2L NP IL
« 22k2: QT prolong: MFX > LFX > CFX

IT tid +Banan 2001 CVD At EF 7 A5, Y, AOFAFE O L

Levofloxacin 75

M.TB Cx +

PIP-TZB 4 7 qid+ AZM 500mg iv *3d

5

Anthracofibrosis®f| 2

65/M
non-smoker
# Pul. TB Tx+ (2] +)

3WA C/S++/+
Night sweating+

CRP: 113

16



04.05:(Parietal pleura), needle biopsy ;

METASTATIC ADENOCARCINOMA,
FAVOR LUNG PRIMARY.

04.08 PET

HIEE WH

;1 2 Spneum(;n;éxe HHm ulegzlaoe o3 S0 oot | E 2 “typical’ 2 0|2 CH2
& 42 “atypical’ 2 0
HHEY O & =&
| B ;” 1' * 2007’ IDSA/ATS uxdelmeoﬂﬁ Community- acqulred pneumomai o0 ME FE
glo] 58 A HE Tt atypical pathogen pneumonia®| 80{= 8|1 AUS.

CHIH M. pn(’umomae Legionella spp., C.pneumoniae, C. psittaci, Coxiella burnettii (Q-
fever)S X| &

7|E} Viruses, M. TB, NTMJ,_PCP, Tsl.it_sugamushi , Francisella tularensis, bioterrorism
pathogens (anthrax etc.)Z&5t7| & &

.

T U: OrO| R E2t=0F B B2 6.3~9.2%, 2 2H0| C|OHH & 7.1~13.2%, 2| X| 2 ' 2tH|
H2053%2 21

bloody
Turbidy
4160/ul

F 1 1 4 : o % . " 1760/ul
Influenza - | 15t OPD 3 i\ i i : Lymphocyte 43%
CRP: 9 Neutrophil  24%

32541 (AMX/CLAV) 65 - - - . — 4

1%

Ceftriaxone 2g iv qd NP Al

% 450 iv
EIELTZBS Sgjividid Tamiflu + Levofloxacin + PIP-TZB

17



NP 4L NP 2L

Tamiflu 75mg bid* 5d + Levofloxacin

) C. pneumonia Ab IgM 2.9 C'P“e“"“’“i“““‘gM

C. pneumonia Ab IgM 2.5 C. pneumonia Ab IgM 10.9 X ZZIC o

1gG 143 1eG 17.8 ISTE PCR 84 _PCR

M. pneumoniac  IgM 2.1 M. pneumoniae  IgM 136 . _ M. pneumoniae IgM 2414 M. pneumoniac  IgM
1gG 130 12G =100 oto|ZZat=0t HH DNA probe assay: &4 1

Legionella Ag (Urine) : &4 Legionella Ag (Urine) : 88

<10
3 DNA probe assay: &4
Legionella Ab : Legionella Ab 13 (Mycoplasma Pneumonia) Cold agglutinin =

Cold agglutinin 24
Cold agglutinin Cold agglutinin 24 (1:64)

1WA, C/S+/

Night sw
NECEE:
OE HREZ £A|

s Heg

& il i
CRP: 9.6 _ 1 - ) i SHD R

L 5 ST e 2, 5 %5,
g ne 2g iv + AZM 500mg iv *5d
e Adm N i b

C. pneumonia Ab IgM 5.1 ZX|Z Rk

1gG 114
AFB/TB PCR/Xpert = _
_a”qega Ve/Xp M. Preumoniae DNA probe ssy: 241 ojo|A=atx0r H

Cold agglutinin 4 (Mycoplasma Pneumonia)

ojo|ZEet=0r H| =
CEECELE bud X0)

- PIEBEH0| 7| BX| HBAFHTNZO| R4, TS HA 2

At S
« Cell wall 10| D2 HAMOLE b-lactamOl] E1F 1S
« Macrolide-Li & : OFA|Ok(Bh= 31.4%, HO| X 98% 2 1) > = 57| =& 1]

o BRARM A 7| X, B Y, YT 7ts, SUHE 20%)
« TEk 1gM ¥4, 1gG 48l 014 St PCR (R AL F9), 22 ZT 2agls

o HAL: 88 (hemolysis) 27-L 2| F 8l LDHAS: cold agglutinin0f| 2|5} 244

18



Cold agglutinin Test

*Bedside cold agglutinin test:
Ice blood in PT tube, 4°C, 30 & - aggregation2 &, 1: 649712t 5

AL 2017 ATS 2019

Table 3, it Tometrit Steatisgeen der Cutjsatiorts win Cernmurty- e
Prsmenia

D ! » v | P

Wih comertites®

FolArg 2007 ATS/IDSA 70| E2}21 1t X0|
1. Macrolide, Doxycline EHSAHE A1 1S 1. beta-lactam M| K| 2| THEARE F=H
2. HIFHEH2 2{X} LOtAf FHOILYOE.. 2. Macrolide 2715 EHEALE (H T2 HE X 2)

3. RQZ Z{At YOLA 2rg| Z|O| OFL|OfOF..

3. RQFAE (HE &4, A ¥3F, C. difficile) BX

CRP: 2.4 mg/dl

X991 RIGABILUS T2
SHEE AR XA

Guideli

Antibiotic Use in Adults
nity-scguired Paeumenia

2 2017

Diagnosis and Treatment of Adults with Community-acquired
Preumania

An Offcial Clinical Practics Guielrs of the American Thamdse Socity and
Infectious Dissases Sockety of America

ATS 2019

A 2017

i itoren, cefpod
*Macrolide: azithromycin, clarithromycin, roxithromycin
*Respiratory fluoroguinolone: levofloxacin, moxifloxacin

ATS 2019

Ampicilinsulbactam 1.5-3 & q 6 b cefotaxime 1-2 2 8 h, cefiriaxone 1-2 g daiy, or ceflaroline
600 mg q 12 e s y
$Levofloxacin 750 me daily or moxifloxacin 400 me daily.

svancomycin (15 mky g 12 b) or linezolid (600 mg g 12 h).

" 81

e
(18q 8h), or azt gash).

Bx: Acute inflammation with
pneumocyte activation and macrophages.
*PAS: negative.




Azithromycin 500mg iv * 3d + Ceftriaxone 2g iv qd

C. pneumonia Ab [gM 13,6 C. preumonia Ab
1gG 115
M. Pneumoniae DNA probe : 4

Z2to|c|or o H
zopl?i agglnnn:g (R s»g (Chlamydia Pneumonia)

2t cjot o &

* Pharyngitis 2} ZHE & FTIH
- Hoarseness, Sinusitis7} H| % =%k,
- Mycoplasma, legionella, 25 7| HIO| ES
-EEY Y F0et By 2 BoU XN AL Ubs.
-HEas Hy =8

* Subsegmental patchy § =7} &

£ - oY O Ch(AE2 R8 HUFEYZ Ui

Sato|cio - Ab tests :1gG titer 4Hf &5 Z2 1gM 1:16 0] &

. (Chlamydia Pneumonia)
Cold agglutinin

C.C: RUQ pain (onset: several hrs ago)

PI: Y Q| £
=2g)olQl, Ly
ER Y& APCT
7tstRq 2Lt o]

Social Hx: 67§ & T LI 2| A2f 2l 2H2|xt

-Smoking: 15 PY current smoker

PR: 86/min, RR 20/min,

Ceftriaxone 2g iv + AZM 500m

20



CRP28.9 mg/di &
Procalcitonin 0.61 ng/m

THD

HENC 30L/min, FiO2 0.4 (40%)  50%

PIP-TZB + Ciprofloxacin +AZM e
6HD LDCT
Meropenem + Vancomycin +AZM

Mero + Vanco +Moxif]

a urinary Ag: negative

Legionella Urinay Ag: negative
Legionella Ab: S4-> (2wk)

|
HFNC 30L/min, FiO: 0%) 30%
CFX, AZM resistant 2| X| 222} B

Meropenem + Vancomycin +Moxifloxacin % :
(Legionella Pneumonia)

Moxifloxacin

X2t HH

Legionella spp: G(-), aerobic intracellular pathogen

SELY, 4, grocery mist, AL SL.QUE 2, F HYS YT 2-10LF LM
A

H 2
A J|E S EEE A5 M, FLE, A A}, hyponatremia, AST/ALTA S, CRPA S
BFARMA A7 CFQ, patchy unilateral infiltration B ZZ2SY

N
et
Hu
n
ret
ro
_El
N
1®)

==
*To
H

1~10 % CAP (I LHE 1 0.5~3%), HAP (3.7~3.8%), 2| X| 2 dl2} HE & | 2HXHE ICU care 44%,
AMZE 1-10% > 2 T B B0 A 2| Msfiof..

b-lactam X| 2 HI§ FF T FEHXH= ZAHH I (PCR, Urine Ag-typel only, Culture, serologic Ab)

+ SIEQURE 1Y, SR Sym E e NP E e B X 2R, Y7I0|4 X}

K| &: Respiratory quinolones > Azithromycin >Clarithromycin>> Ciprofloxacin, doxycycline

21



: IMA, Blood tinged sputum

: 40 PY current smoker

BFS-cytology
11mo later

o CHAl EHRF DA gols B L.

QUEAY o2 9t

7t2follAf B 21 S M HMTE LHZILEfat.

22

=
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HESHAS

(Paragonimiasis)

*ZIEEA| ™ Paragonimus ab : Negative(0.05)

*SHE | fee free2 M A: 5.01 &4

*Eosinophil (%) 2.4- 4.8- 6.3-0.5-7.5- 7.8
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Toxocara Ab+

+10.30€ 2 ot WAY (FAHAB39Y/MH50E) & HXH2Z MT

- MY 2 AEoM 42 RS 108 42t 58

- 12,109 HAREE ZalA 2 BA20IM HY| ARWS. ERANM £ 25
o — . w ; . GGO lesion 7> K|S Q4QISHI} (T HALS 1812 Holy 4758
29/ — . -

. " : - : N j - 12159 SAOSREY SE|UT UE
oxocara + ’
+ 12.18¥ f/u chest CT HAL-2 WA, & Toxocara &4

v

ot

Hetetn s nAl S S-8X 108 AL S 4Y Toxocariasis ZICHEl

Prevalence of Toxecara-induced liver granulomas,
detected by immunohistochemistry, in a series

of autopsies at a Children’s Reference

ES, Brazil

xo-, Eo. 1.9%, 140 uL B Toxo-, Eo.

Virchows Arch. 2007, 450: 411

23
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MEGLECTED PARASITIC [KFECTION:

Toxocariasis

Each year in the United States at
¢ least 70 people are blinded by
the parasite that causes
toxocariasis; most of them are
children.

Learn mare: v.cdc govparasites/npi/

UUH Oj|H| Z=At

.GGO lesion + ZH Y S WA #(+) (Lung toxo, LT) : 31 ¥

/04, 21710, B 54 (29~79) Ml

otk T2 XHE OT 2| &l At (ocular Toxo, OT) : 1/12 (8%?)

M| EL| T2 7| B Ab+: 731 (22.6%): HES 5, 227z 2, 1235 1
M7t o EtEE WU F Xt 8/31 (25.8%)

AU H2E5-ANHoE NP -Letx FHF0| cTo| 4o 2 U

J L] “ = No.
- ., . -
/ 0
f@ ;;7’% &}» 3&\ LRI SN
S "

Clin Microbiol Rev. 2000;16 :265

X B

(H)7HZ|EZ (VT): albendazole 400 mg bid x 5d
Q7L 73|55 % (OT):Same VT (CDC), albendazole 400 mg bid x 14d +/- steroid (Uptodate)

ZHE3 (CS) : prazyquantel 2.5T tid x 2d (75 mg/kg/day in #3 for 1~2d); Albendazole (10 mg/kg
orally for 7d) (>90 % cure rate) 60kg-1500 mg(2.5T) tid)

I S3 (PW): prazyquantel 2.5T tid x 3d (75 mg/kg/day in #3, for 3d, 60kg-1500 mg(2.5T) tid)
Sparganum: prazyquantel 2.5T tid x 2d (1800mg tid)

112 3|53 (Anisakiasis): albendazole 400 mg bid x 3~21d

Cysticercosis: NR consult for Neurocysticercosis (NCC), Albendazole (15 mg/kg per day [usually

800 mg/day in #2; single enhancing lesion:3~7d, >=3 lesions:~ 28 days; albendazole failure,
prolonged praziquantel .(50~60 mg/kg/day, with cimetidine may be optimal)

& ZX}E: UpToDate 2021; Infect Dis Poverty. 2016 Jul 6;5(1):71
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Interstitial lung disease

/ ; Interstitial Lung Dlseasé\
Smpking: e

_,/ refated :
3 s Autgmmune- i
.'X/ B re!ated.. \'.
| e e |
I':" ::::::a:,:, : ¥ Pulmoriary. = ) emsitvity |
i Fibvads e Froumaniis !
\ iy
‘\\\ o 2 O Medication- /-"
5 Dcapatien- 1 - irduced
\ related - /
L
i L
O e P e o B o J Clin Med (2018) 7:476
- F/50
+ C.C:Dyspnea

+ PI:50MI GiX7I 52 2E &0] XM, SSAZ HYOIALE =2
SZI0= =01 X111, 012 71201 ACHD SHCL 6IH X Ajset HX
OllM, TEEXA AREI2 H&0IATH SHCL

- 5 MYH FOIEIA BEAOT MTX E ESI 4HIE S0t U
11, 37 ML HE leflunomide 20mg & FIECE MY 1 AT
1l Bt

« Never smoker, Family history (), RA [+)

o BT G g

HJIs % BAL HAl 211t

CASE 2
. F/50

PFTEH 170 0|F) *BAL(ER)
—_— S m— « C.C: Dyspnea (mMRC gr 3)
EVC o5 Macrophage 7
E— e - PI:50MI OIXI7E BIHE MSE AIRE JIR, JiH 2 SZAOT A
" Lymphsye ™ welfM HZEOE X|8 W = S 8i0] B WO M OIAULH
# i I AIS43t Chest CTOlIA ZFEIAEI &2t S atypical pneumonia QIAIE|Of
| Basophil 0
T VATS HS 9k, 71 M9l ZIA it 22O Hel OIICE

« Never smoker
- Family history (<) Social history-) Sicca (Z1ZZ4}) symptom(-]

i

EE
B

o
1 s ST

&h

E,

EE
i

o
1 s ST

&h
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Ty Mz ey
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* PFT (2020.02.04) « BAL(2020.02.05)
FVC 70 Macrophage 4
Neutrophil 10
FEVI 80
Lymphocyte 82
FEVI/FVC 93
Eosinophil 4
DLeco, corrected 41 Basophil 0

GMWT | Initial SpO,(%) ~lowest SpO,(%)  Distance(m)

2020.02.17 85 k) 477

Ty Mz s
B S pae bt

CASE 2

- F/50
+ CC:Dyspnea (MMRC ar 3 > 1)

« PI:Steroid & immunosuppressant 013 ZSA 2t J[AISA2 &
0] S0P:Ct SiCt 2=0] 21, HIS0l S0IM Salo| 25 ol

QUCHL SHCE 3] 201 MRE 2715 201 Z2iXi1, 2715 0t
I 44011, OFZCha it

Ty Mz ey
B S pae bt

28

1y Mz Ty
B Siades Fa ket

WBC 4240
Lactate 0.7 mmol/L
CRP 0.10 mg/dL [~0.30]
Procalcitonin 0.1 ng/mL [~0.5]
BNP 265 pg/mL [~249]
IL-6 27.6 pg/mL [~7.0]
AST/ALT 5030
BUN/Creatinine 8.3/0.58

0g
0>
oS
ry

(HRCT)

A=A

ne%

Auto-antibody

ANA Positive: speckled (1:40)

ANCA Negative

Anti CCP Ab 0.7 UfmL. 2K <50
RA <10.0 1U/ml #ax <140

Anti-SS-A /Ro Ab

Positive (>240.0)

Anti-Smith Ab

Negative (3.18)

Anti-SS-B /La Ab

Negative (< 0.3)

Anti-RNP Ab

Negative (1.69)

Anti-Jo-1 Ab

Positive (70.8)

Anti-Scl 70 Ab

Negative (<0.6)

1y Mz Ty
B Siades Fa ket




Classification of ILD CTD and ILD

* Most common pulmonary manifestation in CTD

« ILD can be present in most of autoimmune diseases
« ILD or CTD can be first manifestation of CTD or ILD

* Better prognosis than IIP (IPF)

oA * CTD evaluation at first diagnosis and follow-up (NSIP or woman or young
- J]m Fran L )
age
+ Immuno-suppressant (side-effect) and extra-pulmonary symptom treatment
o BRI e o SRR anne

CASE 3

- F/81

- C.C:Dyspnea

+ PI:81MI OIXH EXD}HE XISE o HAOIAUC HELE AR
OIM 432t AJAKIE 2 Q2 21T BAIY EOF, UKL= HEOE
CHA| A G HACHT BICL D2 BloLL, 1018 SXial, IO
QUCHD SH

« Never smoker

+ Family history (-] DM (+) HIN (+)

2718 A 253 ER

Ty Mz s Tyt
7 SN e banDe 7 SRS Fan bese

«PFT *+BAL

Macrophage 10
Ratio 85 s

Neutrophil 39
FvC 65

Lymphocyte 46

Eosinophil 4
FEV1 81

Basophil 1
DifcoYeoreeted] 40 -

CD4/CDS8 ratio 2.26

o T e o S e

29



CASE 4 HJ|s % BAL AL Eil}

- M/75
* BAL (2019.09.10) *Lab
« C.C: Abnormal chest x-ray
Macrophage 47 e 5260
+ PI:75M XD G444 A 0142 LHAOIACE fungal pneumoniaZ Galactomannan negative
Neutrophil 8
A HRA0IM 21921 3H Q] K W2 BOZ, TIAl JIEXY AR 249} o B me o0
Lymphocyte 44 Procalcitonin 0.15 ng/mL [~0.5]
SIACH Btk Eosinophil 0 IL-6 31.7 pg/mL [~7.0]
 ex-smoker AST/ALT 83/52
Basophil 1
BUN/Creatinine 17.900.95
+ Family history (<) HIN(+) Sicca symptom (-) oot o —
ANA (>1:1280)
RA/Anti CCP Ab 30.10/<0.5
Anti-SS-A(Ro) / Anti-RNP positive / negative
o AL e o BRI e
A
FyiA DKEXY) CASE 5
- M/62
Steroid Steroid Steroid
ELCES 10mg/day 20mg/day + CC:Dyspnea

« PIiA2ZHO| SAUXIE 3N MFH S0 KTk S2A0) 2L =
H ZHLU, HIHE 22 SKICHD S OIS J1A2 UKL A2
8iCta ot

« Current smoker, 42pyrs
- Family history (-)  Social history(-)
+ Gouteos, COPDeota, Alcholic liver disease, Hyperlipoproteinemia eoia

Ty Mz s Tyt
B S pae bt B Siades Fa ket

“PFT 90

94
S8 86 86
i/cb-\i)2
80 o ]84
e r/:t\;’l
60 a8 ~0-FVC (%)
=O~=DLeco (%)
40
20
201802 201804 2018.10 |2019.07| 202001 2020.06
* MWT Initial SpO,%) ~ End SpO,(%)  Distance(m)
2018.04.24 99 97 369
2019.07.23 95 97 444
2020.01.08 96 9% 528
2020.06.17 99 98 540
0 B e i B e

30



Idiopathic Interstitial Pneumonia

{1
Major IIPs
= |diopathic pulmonary
fibrosis

= Idiopathic nonspecific
interstitial pneumonia

= Acute interstitial
pneumonia

= Desquamative interstitial
preumonia

= Respiratory bronchiclitis
-interstitial lung disease WMulidisciglinary

= Cryptogenic organizing R
pReumenia

Rara lIPs

« Idiopathic lymphoid
interstitial pneumaonia

= Idiopathic pleuroparen-
chymal fibroelastosis

= Unclassifiable 1P

Ty Mz ey P
B S pae bt B Siades Fa ket

Ideal diagnostic tool for ILD

Transbronchial Cryobiopsy for the
Dhiagnosis ol Inlerstitial Lung Discases

* Minimally invasive TBLC > VATS BN triitelmaaing: bt Briel Report

« Large biopsy specimens TBLC < VATS « In patients with suspected interstitial lung disease (ILD), we suggest that

. . . . transbronchial cryobiopsy (TBC) can be used to provide histopathologic
* Multiple sites for spatial heterogeneity =~ TBLC ~ VATS

findings for multidisciplinary discussion diagnosis

* Diagnostic yield TBLC < VATS (Weak Recommendation, Very Low-Quality Evidence)
* Inexpensive TBLC ~ VATS
« The choice between TBC and surgical lung biopsy (SLB) should be based
* Minimal crush artifact ~
al crush artifac TBLC VATS on local availability and expertise, benefit-risk assessments, and patient
* Safety compared to SLB TBLC > VATS preference following informed consent.
o I PR i ) R I i CHEST 2020,157(4)2:1030-1042

CASE 6

- FI74
« C.C: Dyspnea (MMRC ar 2)

+ PI: 74N HXH HSE XS 202 W, NSEs sgane 4, precicted
£ WOICL AL 8111, IS RHOR BITH B, 010N mvirve | o
Zo S HEBS g2 M2 I B0 104 AN, 30E2 12

FVC (%) 49
ELIIEES Tan oY
BMI 19.5kg/m?

- Ex-smoker (20 pyrs, 20898 =), Family history (=), HTN (+)

Ty Mz ey 1y Mz Ty
B S pae bt B Siades Fa ket
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Rapid progression

Rapid progression

Initial visit —)

ey sz sy
B S pae bt

6 months later

Summary

* Diagnosis - Clinical evaluation

* Drug, Exposure history, Auto-immune disease
* Avoidance

* Pneumonia mimicking ILD

* Diagnosis of IPF (TBLC and MDD)

* Treatment of IPF (anti-fibrotic agent)

* PPFE (Upper-lung predominant ILD)

ey st sy
B S pae bt

32

ey sz ppET
B Siai ran b

Initial visit

6 months later
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Lung-RADS

* Lung imaging Reporting And Data
System
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Lung cancer 2018:120:1-6
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Yu Ji Cho

Division of pulmonology, College of Medicine

Gyeongsang National University
Apr 25 2021

’ Zojal A% B g ?

= Asthma is a heterogeneous disease, usually

characterized by chronic airway inflammation
GINA 2020 update
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Zolal xAu @
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Alrway |anammat|on in asthma

Acute [ Chronic
inflammation | inflammation

Airway
remodeling

\ \; v

Symptom Exacerbation Persistent airflow
(bronchoconstriction) Nonspecific limitation
airway hyper-reactivity

Murdoch JR, et al. Mutat Res 2010;7:690(1-2):24-39

c
S

=]

S

3 Airway

-3 Hyper-responsiveness

xR

Rescue medication
M % M™% Night 2 4 6 18(months)
symptom Impaired
FEV1 Adapted from Woodcock A et al. 2001 and Reddel HK et al. 2000




~ Anti-inflammation in asthma

= Anti-inflammation is the most important goal of
medication for asthma

Good lated
sympto
control

on
Persistent airway
limitation
Side-effect of
treatment

Fodle M
=AM wol T k3l aHG ol & abak wt 2 of
My ofg 4 & olod YR G ol Mt

s 3Abt ATl M2 M2z A 4 o)t

A, BEab ol cloll A A % BER 5 th?

=AM 2z A G At 7290 3 (181 719 64)
P E e

o

4 5.2

okl yw W&
(0.2%)

WY AL AR, 2018 M AL MM A Ak
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COPD, Z o411 X % W & 3H1k?

= ubA wisHA BIALBE 2 SEM 3 MY Rl ook e
NG M3t2 ENez 3t siA3te 2Md 3,
Meg™ £ % Al 20 el Soll o3t 11w 8
Wl AL A el ol Abodl 2l 3H BEAY 3

= A ARAME COPDME 2 FAlolod 22k Y
Mg AWl Fof kM I 5 A A ST

COPD AL & A M, w3t W3l 9 2 31 3t 3, 2018

C Zolal ME B W g
Yes!!!

A, COPD 34 =tollHl
Fole vt Al Y & 3tk

oA kA Z A % BERL 8 th?

(£ 60

50 - 48.78

4061

a0

0 e
| 2233
20
1147

6.45

LTRA Theo- JOCS ! oOral ICs(+/-) ICS+ | SABA  Patch
phylline broncho | LABA  LABA broncho
dilator ~dilator

WY WA AT, 20186 HAL MH A Tt




|csq,1 ol 12 AEIZ ol T

(EF91: 7H, ©, 96, %p)

2016 4% 20178 (54 -
E Sl | cparmes 1cs g0l ocs X S | oy icsglolocsHg | 2
i HIER B HIEE)
HH| 16,931 | 759,132 | 212,469 | 28.0 | 16924 | 731,400 | 193508  26.5 15
CECECE] 43 | 53456 | 1690 | 32 a2 | 52,795 | 1329 25 07y
Serag 204 | 96250 | 7916 | 82 206 | 100,959 | 6,801 67 150
gel 936 41,453 | 10,779 | 26.0 934 39122 | 9,667 24.7 130
augs 375 | 2285 | 654 201 366 | 2203 | 636 289 | 02l
2 14,931 | 591,904 | 199,505 | 33.7 14.942 | 561,081 | 182,821 | 326 114
BHA w6 | 1321 | 132 100 177 | 1230 83 6.7 33
LEariE 163 321 26 81 154 298 17 57 240
o=zl 13 334 59 17.7 13 268 40 149 280

/"Rigrﬁt inhaler foryouF OLD patients

Obstructive Lung Disease

Your Decision

atollvl HEsL o041
HHZ M3t

M Foli1% AlEista
Bhaboll vl 2 % 3kl

2081 ArE 2 HH3a
o = b 3kl

24
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2 o4 1l

Al EH 3t 11

nhaler for

“nglf;tﬁ i

Your Decision

arollvl HEHE
Zolel viHZ M3kl

ydﬁfbiLlj patients

Action Plan

VBbabel 3 Abar
ok 3k A 3] o) &,
=15 WA

VA E AL D

OLD : Obstructive Lung Disease

MMAC 0~1 or
CAT < 10 (712)

CAT = 10 (L)

Shori-acting beta2 -agnolst as required

First choice SABA as needed

A
o o DABAY LABA + LAMA

LAMA LAMA
T ﬁ l
axacerbation or mMRC 2 2 I

COPDAL & a1 A, w3k #1349 2 % 71 343, 2018




’"'R/iaﬁ’rcwinhaler foryOUFdLD patients

Your Decision Action Plan

VEY o
okok

MY Folal s AEisra

B arollul @ % 3kl v atarel Zol

vVatatel A2 w

OLD : Obstructive Lung Disease

MDI Vs DPI Vs SMI

MDI DPI SMI
2olHol k3l 3tarel 32 3ol ZolHol k3T
£ & olch UE IR £ & olch
2 A At AL g T
A Yesta kot 2 UNE |
Z Rl Al
o & 3kl ekt
LR MU 2E 2 Y3 FoYHol 23 %N
o) Al Al H ok 3kt o & 3tch 2o%1ts
%™ Z ALl % A3 e, o) MY
o & 3ttt At el 24
AT

Kaplan et al. Canadian respiratory journal 2018

A % AL oll M 1T 31 test]

= A& Aol M kT3l Bhat el 3ol 4 testaH ¥ & Bl

Ask the patient to breath out comfortably
and lift chin up

Slow and Steady  Quick and Deep
: Slow and breath in over 3-5 seconds?
Quick deep breath in within 2-3 seconds?

Slow and Quick and
Steady l Deep
MDI, SMI DPI

Usmani group. Guidelines.co.uk. 2020
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MDI-DPI-SMI

MDI vl o) M of o] ok 5 ol

‘52 52
(metered ZA LA sk 3k E G E %
dose inhaler) o} 1l

DPI cokgat YYMr 23 H Yoz -
(dry powder FA L ool A S olok4l ga’

inhaler) L %— o4 11

SMI c2MAAY Babel FoyHo o
(soft mist & 3tal ok A E Yol 2l3f EE
inhaler) MYz Yaz-L 2ol

= DPIZ A% 311 H3HAM = MM 3E 2 oy 2ol o) ook
(60L/min)

ol Ak Mol Fo)l?

1) AH4 ol W 2l 3Hok

2) Aol A =l

3) ok |3t a

4) % o4 M % A % o) Mi(breath-actuated)
5)Z ol Holol Gol3tn F2A 2 2 A2 Bolol Y
6) %&£ %ol Moo

7) multidose 2 Zi " ol 1t %

8) olled % ol A3 ¥ AT

9) ul Al 2§ &k Y 3ol Zotok 3t 3

10) ® A2k ol B} 3ol M

11) 30l ol A 2 Yook




2 2k
Z ol ok 4 2l
Y240l
™ oA oF Al

& 1l

¥ 3H ok &I
(HY 200
ok 3HoE Al )
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= Aged = 4oyrs, newly diagnosed asthma or COPD,
no experience of using DPIs (N=130, M:F=61:69, 41-84yrs)

= How to use three placebo devices of DPIs

(Genuvair, Ellipta and ) r:_'__
%
A og M Mo+ ot oM %3
b1l R L 2oz g 24

t 1

12t error check 22+ error check
Man et al. Int J Chron Obstruct Pulmon Dis 2018; 13:1949-1963

7—/

Why do you prefer it?

fr-: ) )

“o

v’ Correct dose

v’ Convenience

. v Easy .
preparation preparation of carrying
& inhalation v

v’ Confidence to Easy .
have inhaled operation
entire dose

J AN J

Man et al. Int J Chron Obstruct Pulmon Dis 2018; 13:1949-1963
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IFALT 2 bt

2012 & £ap?

= Only 40-60% of patients adhere to their prescribed
therapy

(technical Ec’:;r;itenst-us...) % G oas i g
‘|I /
Aconben: _h%(-—— = nhatagfn tec
(pharmacological agent, excipients, propellant) 4
Zutzn
Dk Adequate particle size (MMAD) & respirable mass-fine particle dose
'

Appropriate treatrpént delivery

Figure 1. Factors that influence the effectiveness of inhaled medications

Roche et al. EMJ Respir 2013; 1:64-71

Critical errors

A Number of subj who itted
one or mere critical error(s)
120 .
u Ganuair®
100 13 Efpta™
= Breaghaer™
a0
i 23k
40
20
o

Afler reading the
instructions with verbal instructions

After visual demonstraton

[ Critical errors ]
- errors that prevented the subjects from inhaling any of the medication contained in the DP1

Man et al. Int J Chron Obstruct Pulmon Dis 2018; 13:1949-1963

7/

ZhALF 9 E 3t 3 o) 91 A BE
= More satisfied with the device's feedback system

= ‘Confidence to have inhaled the entire dose’ is important

= ‘Easy operation’
:Younger group -> Ellipta, older group -> Genuair

= Visual demonstration with verbal instruction by heath
care professionals is crucial to new user of DPI

Man et al. IntJ Chron Obstruct Pulmon Dis 2018; 13:1949-1963




Right inhaler for your OLD patients

Your Decision Action Plan

vV A S By 2 o] Kk

M Al
v Inhaler error &
feedback
Zodl A g 2 HH3ta Visn snug
ol = BH 3kl y,,,‘!

OLD : Obstructive Lung Disease

—is

Adverse effects - Dysphonia

M/C local adverse effects of ICS containing inhaler

WMol 332 % & olat
:steroid &2k, He, odat 218k Fol £ FolM % &
,spacer At % oA 4

ICS M ¥vd Dysphonia % ¥ % (%)
Ciclesonide 0-2
Beclomethasone dipropioate <2
Triamcinolone acetonide 1-3
Budesonide 1-6
Fluticasone propionate 3-8
2 &2, Update on airway disease 2021
/
Summary

Inhaled therapies are the cornerstone of asthma and
COPD management

To maximize the drug effect, it is necessary to prescribe
appropriate inhalers considering the medical condition
, inspiratory flow and preference of the patient

Careful inhaler training by physician has a profound
impact on the treatment of BA and COPD patients

_—

—

High risk for inhaler error

Extreme age( young children and the elderly)
Very severe airflow obstruction

Cognitive dysfunction

Motor handicap of the upper extremities

Co-morbidities such as stroke

Roche et al. EMJ Respir 2013; 1:64-71

—_—

- Adverse effegtsw-wlijsipfﬁbnia

Y242 AR HIE U AT

Zodaoll ik MM At g v 2 5 Y 3ol

W53 MAE 2520 |CS A G

o4 2 %% 3% 3el % T3t

k5 30 spacerZ AH& 3t 3 A4 2 o vl spacer Ml el 9f 2 Tl
YA MMt k2 B f 2l B0l W

BEAREoH M4 A KA E M & 2B AMICSALE o)Al ot

ICSBw 2olle BEARoHT AL 2L B S U4l
3 % A3 el ok

2/ &2 Update on airway disease 2021

HAM 2 MM A3 U o
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COVID 19 Ikt VACCINE

Order: Nidoviales

Species: SARS-CoV-2

Human coronavirus (HCoV)

HCoV-229E (1967)
HCoV-0C43 (1967)
SARS-CoV (2002)

HCoV-NL63 (2004)
HCoV-HKU1 (2005)
MERS-CoV (2012)

SARS-CoV-2 (2019)
= COVID-19 (WHO)

Nouhkwn =

Family: Coronaviridae

Chan JFW et al. Clin Microbiol Rev 2015;28:465-522

Gorbalenya AE, Baker SC, Baric RS, et al. Coronavirus Study Group 2020

Pathogenesis

Coronavirus Disease 2019 (COVID-19). 2020 : 23-31.

50

COVID-19

At the end of 2019, a novel
coronavirus was identified as the
cause of a cluster of pneumonia
cases in Wuhan, a city in the Hubei
Province of China.

« It rapidly spread, resulting in an
epidemic throughout China,

followed by a global pandemic.

The Lancet. Lancet 2020;396:71

COVID-19 and SARS-CoV-2

Naming the coronavirus disease (COVID-19) and the virus that causes it

1 (rivietsily Racwn s "2 vl COrONA) B T

of Viruses (ICTV)

WHO, COVID-19 Technical guidance

SARS-CoV, MERS-CoV, SARS-CoV-2

SARS-CoV MERS-CoV SARS-Co-V

2003 2012 2019
Ro T4 4kx| 3 2.7-3.9

2-5 5.39 (1=t Period ROK) 3.3-54

0.13 (2™ Period ROK)

Fatality (%) 9.6% 37% (20% ROK) 2-3% (5%?)
Community OB o X (Family 0) o
HAIs o o o

Transmission | Droplet + 2091 contact | Droplet + 20 contact | Droplet + 2ne contact

Opportunistic Airborne | Opportunistic Airborne | Opportunistic Airborne
(Amy Garden, Prince (HAIs: B4R Bl)
Wales Hospital Nebulizer)

Transmission in
Asx Period X X (0 in Camel) o

Based on 2020 COVID Situation & Multiple Past Sources on MERS, SARS



COVID 19 Q| &Itk

.

SARS-COV-2 culture :HiFZA}
© 7Y A WY, eixjo| TR0 ALY = 9iS
COVID 19 9| = FIEH + BSL3O|¢ol Aldo| Eadsn, F2 g3 55

COVID 19 T EHAALH

NAATs : Real time RT- PCR )

(
TICHZ A} g

=

- S AAKANtigen test ) ATt WHEA LtQL QIZAET ZS

A AL (Antibody test ) : IgG, IgM 2 £, #18 52 1A &Y
- EoNEIS] B AN JIE 02 A8l ofelg

Q HEGRINE Te5
B PESITIE TEET

izl Loan

SUBII RG] oUE
FUETIVE BY FGR

\.....

BATS AFTAN START OF STMPTOME

RT —PCR RT-PCR ZAAf: CASE

- 17M ot

+ COVID 19 ZEte| ‘gold standard’ .« 202149 46 U HEE A|RE 9T} UR|
& 20| m2fsf LOofor & § ZyoR A7 28e0ioLt 2YPo| X
N 2g(of B0 ¢ HeO|M AKX AR
s ST CTOIM B3 27 =of ML
+ @Al capacity « BERtO| hxOfl M Bt HEIRHA4/5) 7H L0
- YA 2FU FUT
* 4/5- 4/15 B4 8L O[T H 0| M 4Xt2|
+ RT- PCR ZAte] 21zt o ZH RT PCRAIMBIOLF 8442
.« 71%- 98% : 100% = Of&l - 2e 416 29 YAT A Y4
- HNY egEo F .

o U Mo 2F BMJ 369 :m 1808, 2020 « O[T ZASIRE 7|20l 22| & review

Y s
BE SN o8

- M 3 el oR2 M2Atn g
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COVID 19 9| HE ZITH 2

Rapid Diagnostics
+ Rapid RT PCR: =L 97kX| &1 PCR AL 215 AL SR8 B3
- SEFE 52 SSERIIM, HAL 7HsE 7IBoIM ALY = AT
+ SARS COV -2 eHAHAL 37kA] SRAPAZE L Alofx S8 BE

« Rapid antibody test

rapid antigen test vs rapid molecular test

JKMS 5
e
Pl 5 B %
Clinical Application of the Standard Q e 2 3 r
COVID-19 Ag Test for the Detection of T
i ) 2 %
SARS-CoV-2 Infection R, =
. i X "%
.
Pt 5 B %
o, [ w "
fma. 1 w L3

QAT 17.5%, SOl= 100%
Ctvalue <30 PZE 269%
+ Ctvalue <25 YZE 141%

I

Pooled sensitivity

Rapid antigen test 56.2% 99.5%

95% Cl 29.5-79.8% 95% Cl 98.1%- 99.9%

Rapid molecular test 95.2% 98.9%
95% Cl 86.7-98.3% 95% Cl 97.3%-99.5%

Cochrane Database Syst Rev. 8:cd013705, 2020

K SfAte] Mo Arctof] Xg

e
& Faeltom et

PR

| irhacals i

High-Frequency Testing with Low Analytic Sensitivity versus Low-
Frequency Testing with High Analytic Sensitivity

N Engl J Med 2020; 383:e120
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AYECH| HE : YA

- gRZAel UBE, SO|=0 sy & ofsysic

STYOIM YHOIYS > 2 Z2AE AYACH: 0% PCR AT A
sIUTIN sHAZS T P
YA W2 UYE
COVID 19 BAHE 8402 B R 297
SAAA Y PR P P2 CH2 AOIA Hpot sk

RARE DATA' 0% 2 223 9|8

Vaccine 7'

CtSH Vaccine : FRZ 0 AL &l
£ vaccineS3H2 R

Vaccination2| ISSUES

COVID-19 Vaccine




NATE

3, s s with wasicle

Vaccine : get immunity o

VACCINE BASICS:
Imnwine response®

imescing pathesparns. such ws he coronaiiis SARS-Col 2 i i AR
T g U s aied dessiary
i ol i1 wctivess ozt ealla,

Heu Wi Phse St

Vaccine 9| 7j&tedzt

= [20:] o e o

Tl culla enabelu ilier

Coronavirus Vaccine Tracker

The vius uses i surfce sk B col maks cntiadics tht Tk oaf
Byt D, o Corum s S om Ve, Lot 20, 231 Tl Byl s A T el '
e vinas o dosucto s
thess cella transdate the vins Ctatisk | col ke are Wik pepiido
gk e g AR g AR ._
-
{ Sy
ana P — e
g B
;i
[ Custin
Lincing. 31743 1 irfasncd
e dict tion otk
Lol ey ¥ v v
Band T cclls toan

rcranm foa e

https://www.nytimes.com/interactive/2020/science/corona
virus-vaccine-tracker.html

Platforms : vaccine 2 MtEE= 7|2 £ X CtF3t vaccine

ANARRAY OF VACCINES » m RNA vaccine
Virus Viral vector Nuclele acld  Protein-based + In 1990, mice model®ilA 83
W Inactivated 1 Replicating | DNA M Protein subunit o CHSH QIO A AN S LYK 23
Weakened Mor-replicating 1 RMA M Virus-lke particlos « instability, high innate immunogenicity , inefficient delivery

« Lipid nanoparticles 2| 242 2 vaccine HZ0| 43

Virus |
« Pfizer Bio Ntech vaccine, Moderna vaccine

Viral vector |
Nuclalc acld |

Pratain-based « Viral vector vaccine
Other* « CtYTt virusE vector 2 0|8, LYt vaccineOl A &2l 0|85/ AZF

o s 10 15 20 F 30 as « Viral vector XtH|7} genetically modified organism ( GMO )
Number of vaceines in development « Safey concern : too high or persistent replication
* Other har axisting « Astrazeneca vaccine , Janssen Ad 26.COV 2.5 ( COVID-19 )vaccine

SARS! ¥
response (rather than spectlla adsntive Immunity). or whethar cortain

« Protein based vaccine
* Norvavax vaccine

onature

mRNA Vaccine

‘ g ‘ -

3IO| X} B Al - BNT162b2

[ s - | omeEs mses |

nin s | EMENGENEY UsE 0 1S KSR

ONT=CH s AXe HED 67" MK
o BT 16202 » 2218 7|(Thermal shipper)

i I . Q

T doses, 3 weeks span 215 EI 77}X|
Muscie injection

= Freezer storage onfy at - 13°F to 5°F (-25°C 10 - 15°C)

ity (aksa krown as Logn

Phean e
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Safiety and Cificacy of the BN 11620 mBENA Covid-19 Yaccine

&

i

i o

Efficacy and Safety af

HMA-T279 KARS-CoW-2 Vaccine

4 e et smm

Viral vector Vacci

54

Moderna vaccine: mRNA-1273

Muscie injection
30 days with refrigeration, & months at -4°F (-20°C)

[ ey

Moderna :adeverse

T B
s Slrs tais
G G

- — [

;l{llll

/{'/_‘r( 14 L
Ak

e bt

o
oS
- — -

Astrazeneca vaccine

[ rounsc 2 | vunss s OB
[ enovean o fenEnsencr s in e eisewiin: |

B SXFORD Astrazeneca 2

<1 Vaxzovria (als0 koo a5 AZD 222, or Covtshinid in India)
795 in & LS. study.

«-20% 7HX| 67HE EEItS
«2-8230 ¢ 24

events

+ Adverse effects

« relatively common, particularly after the
secon se

« mild_or moderate severity & limited to
the first two days after vaccination

« Local and systemic reactions: less
frﬁjquently among recipients 65 years or
older

« Anaphylaxis
« approximate rate of 2.8 events per one
million doses
« 21 cases of anaphylaxis
+ 86 %percent : pre-existing allergies
+ 90 percent occurred within 30 minutes.
+ Bell's palsy
» No other major vaccine-associated
adverse events
« No cases of thromboembolic disorders
associated with thrombocytopenia




AstraZeneca vaccine : phase 2/3 trial

* second dose at 12 weeks or
later

« associated with higher
vaccine efficacy than receipt at
<6 weeks (81 versus 55
percent).

* support to extending the time
interval for the second dose
to 12 weeks.

The Lancot 2021 39799-111DOI:(10.1016/50140-6736(20)32661-1)

Side effects VACCINATION ISSUES : vaccination rate

« fatigue, headache, and fever :relatively common
* severe in up to 8 percent of recipients

* transverse myelitis :2 cases
« one :possibly related to vaccination, idiopathic, short-segment
spinal cord demyelination
« other one : thought to be unrelated to the vaccine.

« risk of thrombotic events associated with thrombocytopenia

VACCINATION ISSUES : thrombosis with thrombocytopenia

L ; &7 M= )
vaccine © = * AstraZeneca COVID-19 vaccine Ll i
Janssen COVID-19 vaccine OflAf : R .
e BEwEa-
[ [r—— [— M 7|7|(j
D . - associated with autoantibodies directed
. against the platelet factor 4 (PF4)

= - S Tea ks e b antigen

™ s Tt « similar to heparin-induced

o AR 1 bl - thrombocytopenia (HIT)

- * vaccine-associated immune
e thrombotic thrombocytopenia
i =]
= o
« Severe thrombocytopenia
o o pahatios it oo « within 14 days of receipt of the first
- i oo rrers . dose
—— + females under 60 years of age
bl e R o it « High levels of anti-PF4 antibodies (HIT
D antibodies)

55



» European Medicines Agency (EMA) & WHO
« overall benefits of the vaccine continue to outweigh the risk
- g3, FE2 ol2{Lt2} : 169 cases of cerebral venous sinus
thrombosis (CVST), 53 cases of splanchnic vein thrombosis reported

* Qi3 THE LietollM = S =2 F7HEQl DATAE FAIStR
=

« limiting the vaccine: L+0|0f| cj2f

« £ : over 60 years old , ZHLIC}: 55 years old

- @32, ROl of2{Lta} : 169 cases of cerebral venous sinus
thrombosis (CVST), 53 cases of splanchnic vein thrombosis reported

IO of A mafp

12 2= WAL

BB MR

"HAEE 19]' o| A2t Of s
Al Of2|M OpA3 HiCH

VACCINATION IN KOREA
(by ZEHIH)

STAY LN BE B UETTAE W21

BT 14 A M0 T WL b SN 0 50%,

SIS Hof0L =S, ZHAHUA H(EOfel ol ol £) SO st HEO A%
Aeyelagaly, HoE oy o=sla 5ol el olat IETHARte BF A
- 304 |22 OfAERLRIYZ} Al HE ChAoA HQITCt
- 30M OjBo] Ao MAES O RUrd 4 Sl SASHZOR olet ol Blsh HAT
Soz dgl o[So| 5] e HO= et
- 30M DIBOINE C2 %S| HEeHD
- olygr8ol BLE
CEHHEE S0 TE 3 4% oluo] LY 4 Yoo =, B 501 0|y uS
24 B 28
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H A pasic science (review) Z| 2 S H|0|E

Nat Immunol. 2015
The immunology of asthma

Bart N Lambrecht’ * & Hamida Hammad'

Asthera hat affacts 300

Given the Lasge the sirmape

of peogle L 3 3 T helger type 2

[TiuZ) disease ol the airwars. |1 is ow known that some aufmatic inammation is neutsphisc, contislied by the T.17 ssbel

of beiper 1 caity, and that vame sesiscpbilic inflammation i contrelied by typs 2 nste hreghcd coty (ILC2 cell] scting

together s oars is-depin of medels n ight of She resuits from the
. and gescribe o

Cell Cell 2021

¢ CelPress -

The basic immunology of asthma

Harmida Hammad® - and Bart N, Lambeecht'
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E Pedtatrcs Orent, Beigusm

Trwgurtrars ey et Rngeriar,

[ ——

-34{0| Ho|

oS
0x
2
}d

~

n
r2
tal
10
o e

12 of

- ¥4 0| ofst, T
Ao X2
STUHIMZR VA K=

58

= TRD/CHE
- 2020 TRD_MAFIZX|H (2020.8): Major Update
- 2020 CHSY Severe asthma guideline (aair)

* GINA @
- 2019 GINA report (2019.4): Major Update
- 2019_GINA severe asthma guideline
- 2020_GINA report (2020.4)
~  2021_GINA report (2021.4 0 )

= NAEPP (National Asthma Education and Prevention Program )
- 2007_NAEPP_EPR3
- 2020 NAEPP Focused Updates

= EAACI

- 2020 EAACI Biologicals Guidelines—Recommendations for severe asthma

-FA 0] |, YAty oo
=540 ol

-§A|o| o8, TIEH

HAlo| X &

-SZHAD M2 Aol K=

*H Al(Asthma, BA[bronchial asthma])0| ZH?

=Variable airflow obstruction (1% 7| SH|2): “H A 7| =7 €>7| £ H|4”)
o= Qlsto] M7 Fetoz




Al(Asthma, BA[bronchial asthma])0| Zt?

=Variable airflow obstruction (71#% 7| £H2): “H A 7| =7 €>7| =1 4”)
o=z lsto] M7\ Hetoz

JISH 7t 98 W, ANSUpIY, sBRY, HY JsYTH0l SACH,
HA7|Er2 BOtR B, F40| BTN MR, AE SHoE st B

= Airway hyperresponsiveness (AHR, 7| =1t 214) = f
A7t

- 7| =& & (Airway inflammation)
« FREETMPAHIIEH

& (eosinophilic airway inflammation)

Alr trapped
— inalveali
Tighered
=m

- enuscles

N
Wall inflamed

and thickenad

Asthmatic airway
during artack

Mexrrinal sirway Asthrmatic airway

U
| T e

» JEEE > 7| =DElY > JHEE 7| S fEr—
v'w'“’J:-‘r?‘I‘."v?"

« 7| RSO 7|™

> H 49| endotype (7|1 X & Ql)

THHHT|ZH A O] o] &R EF

i
> H A9 phenotype (&4

mjn

J Allergy Clin Immunol 2019;143:1734-5.
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=Variable airflow obstruction(7}# % 7| SH|2): Y 47| =7 €>77| 5 4”)
= ol o7k

— Airway hyperresponsiveness (AHR, 7| =1} 21/d)

¢ exaggerated bronchoconstrictor responses to triggers(=stimuli) that have little

or no effect in nonasthmatic subjects
J|=0t0l gt |l=ate de

By IE

4l(Asthma)2| H 2|2} & 4F ¥4t

= Asthma is a clinical syndrome of various (some, unknown)
etiology characterized by three distinct components

— (1) Variable airflow obstruction (7|' ’2.' 7|Ell=||.-.ll) recurrent

episodes of airway obstruction (making tightness) that resolve
spontaneously or as a result of treatment

— (2) Airway hyperresponsiveness (7| =2}H21’d): exaggerated
bronchoconstrictor responses to stimuli that have little or no effect in nonasthmatics

o (3) Airway inflammation (7| Eg %) commonly eosinophilic, sometimes
neutrophilic

Cecil 25t p548

S (30-50%)

- RURANEE BT Bl=I/ZUPY N BY

o 7 (atopy) / B8 (HRIHR, SYH|(YLl/BRO0H7]), MTHE B 2l[Allergen] O
S = Z)>DC>T-cell priming>Th2(TF GATA3)>Th2 cytokines(IL4 5 13 9)> = A1
7| =¥, allergen-specific IgE

_ MoYHI2 S £33} =Py
o 29(37I)ZS(RVorFLU )g >7| =4 T] 51133 25, TSLP-ILC2(TF GATA3)>Th2
cytokines(IL5 13 9) >S4 7| =@

I'i
X

N Ey

fot
} >

=
S

SESIAM I EUS

- MEEHAEIS S

B

EETY HY HYES)

o 2% ZH(RV or FLU), S ¥ >mac>IL12-> Th1[->INF-r,TNF-b, IL2] & Th17 (ILC3) [ IL17,
122]>2 377|285 /7 |20 E

o

RV, rhinovirus; FLU, influenza virus



[ (atopy) / 28 (U RN, SAH (Y L/ SR0E]), MiTHE! & [Allergen] Off
Q%ﬁ L Z)>DCOT- ceII priming->Th2(TF GATAS)%ThZ cytokines(IL4 5 13
9> M 7| =HF, allergen-specific IgE

Adergen vy uiisn Allergan

2021_cell_Basic immunology of asthma

GATA - GATAZ
W@ — @ Emvee

Innate immunity | Adaptive immunity

Non-specific immunity

T megas

Cytokines
Phagocytosis »"@. ©RE e Do
Cytotoxicity et b 2

= Q%(37]),Z RV or FLU), S X > 7| £ AT 51133 25, TSLP->ILC2(TF GATA3)>Th2 cytokines(IL 5
139)>2UTYII=HS

Epitheliol lamage & @ A (S-7|), ZEH(RV or FLU), S A

8 -
(RPN ?
*f‘ N
u.au . o /\

/ L P

g

et
fr— '(-5
H
Camroprl esls o oncell hppemenetaty 2
— ) z
cilia & B
- BRELS o
2021_cell_Basic immunology of asthma Lambrecht BN, et al. Nat Immunol. 2015
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= 2% ZHA(RV or FLU),Z ¢ Smac>1L12-> Th1[INF-r,TNF-b, IL2] & Th17 (ILC3) [ IL17,
22| >2 3747|125

- LT
®
™ '
e
- [n—
™ | sl baperirigy | | s sppeedecien |

w TNV

Pathobiology of Severe Asthma Annu. Rev. Pathol. Mech. Dis. 2015. 10:511-45

Type 2 high endotype asthmaT (H2])?
Type 2 cytokine (IL5,4,13)01| 2|8l R £ &&=
Z|=HE0f o5t 7| =atRIE0| FEE|= M A

Type 2 cytokineZt 152| 7| &
g_(lrom Th2, ILC2): eosinophil 2

Y U HAOR 0|5 (of. ZHOZ
A7 0|5S emaxln[CCLﬂ]('rom airway epithelial cell))

IL4 (from Th2): B cell isotype switching to IgE, adhesion
molecule(VCAM1,ICAM1) for eosinophill-exit from vessel

IL13 (from Th2, ILC2): B cell isotype switching to IgE, adhesion
molecule(VCAM1,ICAM1) for eosinophill-exit, mucus hypersecretion, AHR

Type1 cytokines are cytokines produced by Th1 helper T cells

Type2 cytokines are those produced by Th2 helper T cells.

Basics of blood and tissue eosinophilia

CD4*ThZ

Airway recruitmant of sosinophils \ / Switzhing from kg antibodies to ige

Lt _..)): Wt
IL-13 *

B oall \ =
Ennancament of 1
ASM contraciily

W st
A Mast cell

Hesladn st
Nmay ramedeling sk LTa
*9 Froziagond
+  Cylckines
= Fibrablast R iNGS/ Eotaxin

Muzies praductizn

CELLE Sl 4740
Gablet el ; Collagen
hyperplisa M‘”""magl AR proltaron. . i Egilhelal calls
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9| H 9l (endotype)
e

-cytokine-Targetted Tx (biologics)7} ZHZE|HA]. ..

2021_cell_Basic immunology of asthma

Basics of blood and tissue eosinophilia

B i Eo?:BM by IL3,GM-CSF, IL5
/ IL5 is the only specific cytokine of
Bone mamow eosiophilic proliferation

-3, 54 C3F 4
&

Y ——

Eo:BM>PB by IL5
IL5 from Th2 cell

-
A5 =] Th2 call ‘s

iy
VCAM-1
MADCAM-1

Anti-CCH3
Ealaing 1

Cecil ch. 176

Type 2 high endotype asthma®t (2 2])?
Type 2 cytokine (1L4,5,13)0fl 2|3l = &=
7| =GB ofsf 7| =t BlE0| R EE|= M4

Type 2 cytokinelt 12| 7|5
IL4 (from Th2): B cell isotype switching to IgE, adhesion
molecule(VCAM1,ICAM1) for eosinophill-exit from vessel

La(rom Th2, ILC2) eosinophil 2484 L HHO2 0|5 (cf. ZX o2
A4 0]5-£ eotaxin[CCL11](from airway epithelial cell))

1L13(from Th2, ILC2): B cell isotype switching to IgE, adhesion
molecule(VCAM1,ICAMT1) for eosinophill-exit, mucus hypersecretion, AHR

Type 2 high endotype asthmaS T 20| A O{EH| &tQlst=7HFITh?

Type cytokines are cytokines produced by Th1 helper T cells

Type2 cytokines are those produced by Th2 helper T cells.



e s

e S LIRS Y
= NO (nitric oxide) [ B .-'f

- Z7H:FeNO (Fractional excretion of NO) s 'NT"V

. 10%7 U B0IA N0 U BT b
- dEEL I ELTM=E e

o Xt 14713 (from Th2/ILC2)
- 7|5 (unclear

*  cNOS (constitutional)

- JlEsEEn)

* INOS (inducible]
- (EARNIIEHEQE
- 99

N

o IS8T X £

- Ex, 25-50ppbO| & 0| B SA>AeZ A 21

2012_crj_Clinical aspects of using exhaled NO in asthma diagnosis and management
2011_International Scholarly Research Network_Nitric Oxide in Asthma Physiopathology

9| H 9l (endotype)
j 22, X &2 2

getted Tx (biologics)7t 7/ E|IHA]...

-HA 0| Fo|, s
-H4 0| ol
-H4o| oyt FEH

K AIO| X| 2
-SSHAD ML HA o K=

HA %Al-[ |II = .T'_EI- X-ll:ﬂ 7|.¢I‘:='I-I:Iv‘o'l-](>_2/4)0| =

Al
AFEHO|| A, variable alrflow obstruction (7I“’|’“7|Eﬂ1|ﬂ|) =
PO = =

2 i i b

7| SHAE S5l

« Airway variability (7| & 7}’
- PEF monitoring (22 7]2% 2 L/E &)

+ Airway reversibility (7| £ 7t%4)
- Immediate bronchodilator response (BDR, 7/zx/ga&12:82i4t)
- Post-controller response

- Airway hyperresponsiveness (7| & 1}214)
- Bronchial provocation test (BPT, 7/ ZIX|2 A/ &)

REEO? =™ HE: 10%]: THA 39 DY)
- A0r15%(‘5*>04)
o AOFHAIOI 50%= HAEHT| FHO| 210] EICHoutgrow)

- Mol 10%(‘a*=<01)
o JQIMA2 QOX[X| Y=Lt

IECE RIS T

»CH 22 25M| O| T Off 24 7| LE(peak onset age, 3years),

‘dQlA|17|9] oL ufLt 2l IS

-HTBUALE 57}

= FeNO for Asthma Diagnosis [2020_NAEPP]

g 5)\1|0|A}(Ao1?_|§_.‘=h0”k| HAO|MZAN0| QIOL} prTZAITL £ L} pFTE A5} X]
St 22 FeNoE S5 M A 0| FHFITHO| 7HS S} (may support a diagnosis of asthma).

* FeNO >50 ppb: confirm T2 high inflammation and support a diagnosis of asthma.

«  FeNO <25 ppb: T2 high inflammation /&
- Noasthma,
~  Steroid-treated asthma, or
~  Asthma with T2 low inflammation
«  FeNO 25-50 ppb: clinical contextOi| [Ct2} 3fj A1



FeNO for Asthma (2020_NAEPP)

= FeNO for Asthma Diagnosis
- sHO| ¥ (gl HACIHSHO| ALL), PFTEDT &= YOI HLE prTE ASHX]
231= A2 reNOE E3) xi A o] FEHZITHO| 7HsS}C} (may support a diagnosis of asthma).

* FeNO >50 ppb: confirm T2 high inflammation and support a diagnosis of asthma.

«  FeNO <25 ppb: T2 high inflammation 21-&
- Noasthma,
—  Steroid-treated asthma, or
—  Asthma with T2 low inflammation
«  FeNO 25-50 ppb: clinical contextOi| 2} 8 A4

= FeNO for Asthma Treatment Monitoring/Adjusting #4xz0| 2L/t 8xH

- sHO|H(glESh 0 A HAX| RO BLIE /A4S EFEF0 O|8E 5 UCE. T FeNOEHE2 2
SDUH/BYEHE AL |0, Y4 O 0| E{(AcT, PFT)Qt B & Of EHEFSHOF SHrt.
. 0|88
- ZHE|X E=(act/per) B A EX10) M FeNOE S Y] Mol &
A BT 271 == E2 Bix SH0I3| I3 E
FeNO (>25pph)E HO0|= A2 E3°'¢EEOE IS =0] A9

2020_NAEPP_Focused Updates

-HAl0| B O|, QA

- 4jo] ol

=8 Ao| o, FIEk

.7.:1M9_| x|

SSEMMER VY X =

= O A| M Al (stable ambulatory asthma)2| X| =

— 1%t) Initial controller@| A1 &

— 2") stepwise adjust (step1~5:2
— 3d) k20| Q|9| %

Hote| ™ ypvs ZH | H DOWN)
HAIK| & erE e, HY X2

M A F MOt SHAEBA) 2| K| &

— 1%%) High dose SABA(+/-SAMA) inhalation(NEB or MDI with spacer)
and SCS(OCS)

— 2") Medium dose ICS/LABA (or High dose ICS)

SCS(0CS), systemic corticosteroid (oral corticosteroid)

Box 3-6. Low, medium and high daily doses of inhaled corticosteroids
Adults and adalescents (12 years and alder)

DOrug Dadly dose {mog)

Law Medium High
Beclmetascoe dipropionale (CFC]" 200-500 25001000 >1000
Beclmetasone dipropianate (HEA) 100-200 5200400 =400
Budesonide (DI 200-400 >400-800 800
Ciclesonida (HFA) BO-160 10320 320
Fuusicasone furoate (OP1) 100 na 200
Fluscasona propcnale(0F1) 100-250 >250-500 2800
Fusicasone propicnale (HEA} 100-250 2250-500 2500
Momatasona furoate 10-220 2220440 2440
Triameinalone acatonide 400-1000 >1000-2000 >2000

‘Children 6-11 years (far chikdren 5 years and younges, see Bax 68, 5.112)
Beclametascoa diprogionate (CFCl 100.200 >200-£00 400
Beclometasone dipropianate (HEA) 50100 100200 200

ICS/LABA combination M| &| (2| 27rXIE
ICS/Fast acting LABA S %X

na

-LABAZ formoterol0| 8%+ 42 po 400
po =500

" Jao 2440

ICS/Slow acting LABA S %X 00 1200

-formoterolO| 2|2 LABA

. L sk applcale

23A 27K HEEEH et SN 2 '-H' Ct

- = reliever,
ol 7| BRIy s ot wE YA
35
- SABA ) S HHELE 8 H)
»  salbutamolfabutero) [Ventolint]
- SAMA inhaled susEsRIUAaSY S

BRATUA)
ipratropium [Atrovent']

- ZHHZHX|(controller)
Bl 7| S(EMPY)ESS LTI AL QUAIZE 7| /X S BT 42
CHEtE

- BYU2ERO|E (ics, inhaled corticosteroids) TS

=2 controller)] &

*ICs
=IC5/LA

boALL mEE|

Binatians v dscun s cat s il sg sting e -
S0 D G| A AT
sLevkotrine modifiers (5 3 EE|H ZHH)

Sysmemic corticesternics | AL 20|
M EE H4 RS- piokgics (M S5 A

= QL A| F Al(stable ambulatory asthma)2| X| &

— 1%) Initial controller2| MEH4

— 2"d) stepwise adjust (step1~5:2
o 3rd) ot

H Qe[ M up vs ZE & ™ DOWN)
=20|2|o| MAX| 2 2t zte|, HYX| 2

=M Al Z MOt SHAEBA) 2| X2

— 1%t) High dose SABA(+/-SAMA) inhalation(NEB or MDI with spacer)
and SCS(OCS)

— 2n) Medium dose ICS/LABA (or High dose ICS)

63



HA| HA 'oﬂkl In|t|al con oIIer°| MEH

- DAL 27HR) R R

- Symptom control status
o ZZF AND 23|02 FZHF A
—  Step 1 tx (Preferred option: As-needed ICS/formoterol]
o BEZH(eg ¥1%] 0FZHEH); ZH BUT H28(0| 4
—  Step 2 tx (preferred option (2 ¥+ I H Q1A QACHY SLf 7f5)
»  Low dose ICS maintenance plus as-needed SABA'
»  As-needed ICS/Formoterol
~ Step 2 tx (not preferred option when unable or unwilling to use ICS): LTRA
o HIEF(O§Y F4); S2TH suT F13]0|4 OFZHEA
- Step 3 tx (preferred option: £Lf 7/5)
»  Low dose ICS/LABA
»  MART liever therapy) wit
o HIET (FY4stor 3HHIZE(H 7| 5942 ) (E3Iscs(0CS) burst 2 B 7H)
- Step 4t (preferred option: FL/7/5)
»  Medium dose ICS/LABA plus as-needed SABA
»  MART

I8 §E an

ST

iever therapy with IC:

— Exacerbation risk factor (such as 1yrOCS-AE/ever ICU, low FEV1)
«  ZE7 AND E28|0| 3 FZHS A UT

~  Step 2 tx (preferred option: Low dose ICS

risk factor (+)

LTRAZ montelukast NPO|FF

QHE Al HAOf| M Initial controller2| =4
(GINA 2019~)

[@slo|gt FUFY tep 1 tx fAs-needed ICS/formoterol
e
 Gose ICS maitenance plus 3> neaded SABA
014 =23 tep 2 tx
s ShXCE JAs-needed ICS/formoterol
w dose ICS maintenance plus o needed SABA
oRIEY e
i [Pt 51 2 ™ s needed ICs/formoteral
Fy ow dose ICS/LABA maintenance plus as-needed SABA
18 ot tef
B StP 3  [4ART (maintenance and reliever therapy) with ICS/formoterol
w dose ICS/LABA maintenance plus a5 needed SABA
biasa £
Al e S1°P 3  MART (maintenance and relever therapy) with ICS/formoterol
= 2 aa» or &2 o <o 4 o Medium dose (CS/LABA plus os-needed SABA
step 4 tx2 SCS(OCS) burst22f i 1ART (maintenance and reliever therapy with ICS/formoterol
R S S I Sep2 b 5 "Low dose CS mantenance plus a5 needed SABA'E 271

AT

T 6% 00l B4

LTRAZ montelukast NPO|FF

= Montelukast NP ADR (22}, 2
- IP{HE YEET oo}
- YYAIH, pvs, BIEFE A ADp: YRR K| @52 At

= |

— 2017_ERJ_Neuropsychiatric adverse drug reactions in children initiated on
montelukast in real-life practice

AALE & Incidence of drug cessation dus to sdverse drug resction [ADR] sssociated with montelukas snd inkaled
corticosterald (ICS) in the nested matchid cohort

Montslkast s Final madel*
Patients  incidence [¥8% CIl Patients. Incidence [#5% C1l Relative risk
5% c
Patients n B B
ADR repertod by parants ” 1

ADR confirmed by the adjudicatisn commitiee ™ []

NP ADR, neuropsychiatric adverse drug reaction

= Ot A| ¥ Al(stable ambulatory asthma)2| X| &

— 1%) Initial controller2| A EH

— 2M) stepwise adjust (step1~5: =&
- 39) A4Z0|Qo MAIX|Z: etF 2|, HSY
-Id |:L)\'| OI'EI.(AEBA)Ol Xlﬂ

— 1%t) High dose SABA(+/-SAMA) inhalation(NEB or MDI with spacer)
and SCS(OCS)

— 2"d) Medium dose ICS/LABA (or High dose ICS)

64

= Montelukast NP ADR (22, 225, +HEO| 5) 22y

— USFDA 2020.4: Black boxed warning
 NPADR BHALO| 7 HHZ ALE
o AR= 7ha X ALESHR| 87|

WARNING: SERIOUS NEUROPSYCHIATRIC EVENTS

See full prescribing Information for complate bowxed warming.

« Sarious neuropsychiatric sverts have been reported in
patiants taking SINGULAIR 5.1}
« Discuss banefits and risks of SINGULAR with patients and
eangivers (5.1).
« Manitor for newropsychistric symptoms in patients taking
SINGULAIR [5.1).
. SINGULAIR it
a 2rmplems socur (54
L ?_‘I = (-) . 20 tho bunefts of SINGULAIR may not cutwsigh the
i patisnts with
allgrgic rhinitis, reserve use ‘w pationts whﬁ have an
ate respanse of intolarance to altemative therapies

|
rot

3 AobH;

madequal
1.3, 5.1}

Montelukast X2t A| N
AYstn Mt A

NP event2M7ts5

A
o
Of gi2|&o|2t et

=N

Pranlukast = OFZ|7HX| NP event2 1= 18-

NP ADR, neuropsychiatric adverse drug reaction

FU: 2HH Al H A 0f| M stepwise adjust

= ot 2air|

| - Control2=|H 21
v Short-term step up(1-4w) vs. Sustained step up (2-3m) vs. Day- to-day adjustment
< YAHO MASHQUEH - F(L2M, A 7|)I = Short-term step up(1-4w), X| S QI ZH M) 52
HASHFLEH L F0| XI2H YW Sustained step up (2-3m), EXAA R ZHYE K (Day-to-day

adjustment )

]

. MAJo| ZHE|X| &

inhaler technique® X|3$tC}.

M 24t compliance (=adherence)]

« oFE Zt2¥(step down)2 control0| (2-)37 0|4 §X A#7ts

- ofstol 91#o| Yo, =M step down, SHUE 2t ICSRX|(step 22 A% FX|)

i i (S

o i red oo 020 IO feamnend

Lo o g LT s

Kar e (5 ke v SAT it 5 v ke
L

£ bR el s
F M, Spur ¢ o,

g L L
ks P 2

= ;L bl LT e
Tevogey P om0 e, va0e g TR e
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= Q™ A| ¥ Al(stable ambulatory asthma)2| X| &

— 1%) Initial controller2| A E4
— 2nd) stepwise adjust (step1~5:Z= = OtE| M yp vs 2 £|H DOWN)
- 3¢) 2F=0| 2|2 MAMX|2

o EAME| [trigger (allergen/non-allergic stimulant)J],
o HHX|Z [tolerance induction through gradual increase of allergen]

M A S ATHAEBA) 2| K| =

— 1%t) High dose SABA(+/-SAMA) inhalation(NEB or MDI with spacer)
and SCS(OCS)

— 2"d) Medium dose ICS/LABA (or High dose ICS)

(Chronic) asthma management
_Triggers management

= Triggers that worsen asthma control, such as allergens or
occupational agents, should be avoided

= Whereas triggers, such as_exercise and fog(air pollution), URI,
which result in transient asthma aggravation, provide an indication
that more controller therapy is needed.

AHLN O 2 trigger== 7tset 2| L6l OF BtCt. SHX| R trigger ‘== 0|

LG Ete, X E3t controllerE X| 2% X0 M=, MM S eH(Z2 243H)0|
USR] @F=Ct. [H2tA, MAX| 20| AO{M 21X 0l 9FZ X| 2 (controller) 7t
trigger 2| I|(avoidance) =2 Ct G| &R S}Ct. Lot trigger0il == A| BHEX QI
S4 (323 = 1H Y2 controllerS step-updi{OF 5h= &85 0| Ch.

Harrison 20th

Immunotherapy (HEX| £)

Tabile 2. Astbema triggens

1. Alles ¥ ly in-certain asthmatics [allergen-specific asthmal)
- House dust mite, cockreach, dog | eat, polles, mold
2. Non-allergic airway stinulants {symploms in most asthmatics [allergic or nos-allergic asthisa])
- Smoke engarenie sokel, IBdoor air pollition (VOCs | seoomdhasd smoke | o cooking smoke | B35 0% FREE), OUKIO0E Rif pol-
i er | perfume)
mamls): hydrocasrbon compaosms (berrene, Somialdehyde, toluene. ylene, clykne, styrene, ace-
} leaking from wallpaper | floor plate | fumitare of mew house
* IDEG [diesel exhaust gas): mitrogen diveid | sslfor dioside and particulase matter from dicse] cogines and fctory ssol
3. Strenuoss exercise (sympeoms in most asthmatics [allerghc o son-allergic asthma])
* AR 0 asthma have been contralled. all exercises are posaible (acrobic exerorse has substantial health bonefits and may lesson
5
o i most asthematics fallergic or non-allergic asthmaly

gs [ACES | ARBJ), food / food additives (sulfite), cocupational exposure substances
y el hyp cosupatsosal asthirall
ecrs cause symploms hmatics {beta-1-sclective hlockens shos

NSAID, nonsserosdal anti-inflansmasory drugs; ACEL angiotensin-converting enzyme ishibitor; ARB, angiotensin recepeor blockers.

2018_kjim_O|EfZ_SSHAQ X2

DiiK| 2

HH| M Al 9| 5% > step 4/52| X| 22 & H|ZH: Severe Asthma

bo control symptoms and minimize fiure sk

= Mol 2| ERS H2 s 2E| AN Fo]5}0], QI A =0
['aEgLMBOEs 74 oragyxlg. M Ho{L| SE
SELTN

= 823k FEX| 20f H|s| Sat= HOH.

= T3 Subcutaneous immunotherapy(SCIT), sublingual immunotherapy (SLIT).

= BAZ(OFLIERIA| )2 A ZHY M| M EHY (A A 2 2 Q H|-81)0]
Q7| S}, MAS Torst a2 7| Hsto| RIGFIHE MBI $ Qi
SUSHX| =Y.

= Cochrane review of placebo-controlled randomized controlled trials found that, in people
with asthma, Subcutaneous immunotherapy(SCIT) was associated with a reduction in
symptom scores and medication requirements, and improved allergen-specific and non-
specific airway hyperresponsiveness. Similar modest effects were identified in a
systematic review of sublingual immunotherapy (SLIT).
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-HAO X2
-SEHATMEL HAo| K|

Potentially modifiable factors
(some, not fully modifiable)

« Adherence  inhaler technique

+ Comorbidities

« Exacerbation risk factors / asthma triggers.

10-30% of uncontrolled
asthma

+ Misdiagnosis of non-asthmatic
conditions as uncontrolled
asthma

Severe
Asthma asthma

. 53 H4 (severe asthma)t tHX| H 4 (difficult-to-treat asthma)

GINA 2017
ATS/ERS 2014 severe asthma guideline

Severe
asthma

8. 53 "4 (severe asthma)at LHA| KA (difficult-to-treat asthma)

GINA 2017
ATS/ERS 2014 severe asthma guideline

= HFX| M A (difficult-to-treat asthma)

- pef.: Not well controlled asthma despite high intensity treatment

(high intensity treatment GINA step4 :high ICS+LABA)

— Possible cause of Difficult-to-treat asthma

Severe asthma

Diagnosis other than asthma

Potentially modifiable factors (some, not fully modifiable)
~  Adherence / inhaler technique
- Comorbidities

- Exacerbation risk factors / asthma triggers

GINA 2017
ATS/ERS 2014 severe asthma guideline

HHX| 4| (difficult-to-treat asthma) it 5 X 4] (severe asthma)2| X| & HZ

» K| ® AL (difficult-to-treat asthma)

- pef.: Not well controlled asthma despite high intensity treatment
(high intensity treatment GINA step4 :high ICS+LABA)
— Possible cause of Difficult-to-treat asthma
*  Severe asthma
+  Diagnosis other than asthma
*  Potentially modifiable factors (some, not fully modifiable)
Adverence nhaler ecique
© Comorbiies
~ Gnacerbationis fcors/ asthmaigers

ST HA (severe asthma = refractory asthma)

- Def.: High intensity treatment-requiring asthma to prevent it from becoming 'uncontrolled' or asthma
that remains ‘uncontrolled’ despite this treatment, the situation after confirmation of
asthma and adjustment to modifiable factors.

(high intensity treatment GINA stepd high ICS+LABA)

= L‘;Xl‘gﬂ ﬁoﬂi CH2 Ze B (diagnosis other than asthma) 2t I8 7H5 2IXH0] L3 X|2 (potentially modifiable factors) & A ¥ F0| 55 H4joz

GINA 2017
ATS/ERS 2014 severe asthma guideline

R Y (pevers sxthenaif] QRET

Optimising contrafer freatroerd Lty afiers

Yoo ety ‘ ‘

Treatable traits &7/ 7' Optimizing controller treatment

N usually after a course of oral GC
2 high endotype®| Z# [pbE,
SpE, FENO] (type2HH & /A G\NA step Aﬂlxlo\ ©F2 (high ICSILABA, tiotropium, theophylline,
X|A33]0[ 4, 7FFHOCSA| & H) TRA)E 25 Cf AH8331 Sl SEIOINE BiRtel HAJ0] HIZE
QU=X| Ol [total IgE, éﬂg{"‘q Aloﬂ CtE e eiF|El 2, BE7HsIAto] T3t B E ZX|7+
sIgE(skin or blood)]
3) MAMAHZ0|E 8r2M [QUCHH, - Very high dose ICS (high dose®| 2H{|H £)
MEYAHZOIE %Klﬂ'ﬂol'-f icle ICS
Type2 biologicsOl & S& Jtsd] .Zi'"._;,’g"’;’t di=
4) CCT (HA{9| (St *‘i} B &) |

2018_kjim_O|EfZ_FZH A0 X|&



optimization of controller treatment0f| =

!

U5 =2 «24C|7| § £ H| Z=F"0| X|& EICHH.....

= HAopB2 OISt OCS bursts (17| 7h0| T8 MAAH20|E ALg)7H 42

of
SECHH (2-371 20 1'H O| &)... 2 H[ZHEE 1 S0| ACHH
— Treatable traits &

o T2 high endotype®| 7] (type 2 inflammation0| A =X]) (+)

> “fH AL 2 0/E RX/XZ (5-10mg/day)” =2
« M 2 S X X F(biologics) | g2 HZtsiAl majsof st

Burden of severe asthma — OCS use & Death

= Korean Severe Asthma
Registry, 60.1% of patients
at GINA step 5 took OCS
continuously

=0CS-dependent
asthma associated

with increased
mortality in a dose-
dependent manner

Kim et al. AAIR. 2019
Van Bragt JJ et al. ERJ. 2020
Lee et al. ERJ. 2019

I)AH20|E

Corticosteroids, (Z E|

- ZOE3 (o 4zne2o) (D 0csRX| X & H A EX}> % 7| H bone density monitor 2 8)
P

=
- =& A4 (muscle wasting) , myopathy (muscle weakness)
- 18y gy, SHdHT
- 7IERHUE, SUE, RS )
- AEYE
— HAAE|Z0|E (SCs, systemic corticosteroid; OCS, oral corticosteroid)
o ZTE MZ:iv/im0f H3 S22 E|R 0| E(mineralocorticoid) EIHEAAS 2 EF)17H H 1,

oo Ol

o
SHZ7|7H HlWY Bon, 2]0) tigt fAZZ L RS2 2400 H
TAAHZ0|E>"EYUAH 20| E(inhaled corticosteroid, ICS)”
- BYAHzO|colAROE Af20|co| BHRE Y|TO R FU < Qrt 3|0, g FAXH 2O EL

S5 (9l UNIRA0N T 2 S DURNSE 904 + At F50 52 BYo| SUAHZO|EE AEBIE
LEEL=N
FECSIESNLES
QIFHC|CHS, S 22| #Hdysphonia), XH=47|E
yEggds| Af@- Al “ATH 0| M(spacer, E‘L'E"ﬂ) S ALBSHE Of2{8 T4 RA8S FY 4 U0, FX BUF
“FZHHS S FOASUCCHEE S B + At
»  S22|#SHdysphonia)2| Y Ql: myopathy of the laryngeal muscles

Uogo X
© o r\
I)

S -U

= M Al Sk X}Of| Al scs(ocs)E CHAISH 2K} St ==

> Biologics2| 7 &

> HI7| ™ (endotype)
Z key cytokineOf] CH o O] 5§

SCS(0OCS), systemic corticosteroid (oral corticosteroid)

ez st oM A8 7S B A biologics

HA

cytokine
w0 HF 7
s = AA7

B S .

2003 015 216 s

MEEE A m ‘ p
FDA SQlA|7| L

CHEST 2017; 152(6):1276-1282

Omalizumab Xolair 150mglvial 252H9l IgE/M|F: 2 E2vialAt sc B E(+):2 RS 50-60%
Ar22(2v) R CHoN: o5k

q2-4w 259t
(EEIHENTRBEO)
Mepolizumab Nucala 100mghvial ~ 2#4BHel 100mg sc g4w 14122 AF 7122 Yquotg
(autoinjector(EH () H8(v) FHEEN: 1007+
Reslizumab Cingair 100mghvial 628+ 3 mglkg iv gdw A (2v) B SLEHH: 1245
Benralizumab Fasenra  30mg/vial 2460l 30mg sc 4w for 3mon,  AM22H0.5v) EEA: 130943

@HOIHOIIEIA  affer then q8wq2w (zzims (RIS 260)

AIRIX| R7HFEAF 7Hs)
Dupilumab Dupixent ~ 300mgivial ~ 712t@l 600mg sc = 300mg sc A (2v) B 5 EHoH: 1420HE)

q2w
(@SB HIAFA )
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Clinical Data: XOLAIR Trial Panorama with rich scientific and

real world evidence

Anti-IgE — Omalizumab

 Mast F.. ! H
A °f Basophi ol Feehl Ligelizumab
S Omalizumsb
= CHe30l| £ &k (FeeRI7t £ &), Quilizumab

[TH2FA free IgEO] 2t bind
- ENNEE AL
— FceRIE ZA
o QeT|ZHO| W2 g B (F,
omalizumabX| )0, mast/basophil2|
FeRI7H AL2HEICH (O] - FeeRI
£ 5}0] X3 (1ge) 2 2 ¥ degradation)

FesRI disappear.

+ FoeRlun-ceoupied by IgE s
= Thevy arz intemalized s1d dearaded.

Omalizumab?2| 7|H

1.IgE HH| 22 Z+2/2.FceRI downregulation

= mast cell/basophil &5 7 = mediators[histamine,cysLT] 2 H| Zt &
= inflammation(FZ £ eosiniphilic) inflammation 22

=> control of allergic disease

Anti-IgE — Omalizumab
_INNOVATE study

Over 13 years of clinical experience in over 79,000 patients,* in more than 90 countries worldwide®®
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Anti-IgE — Omalizumab
_[peren ag+]AE 26%Zt 2 (rate ratio 0.74), FEV1 90mIS P

A LT

[ az0% L B Effect on lung function in
' ) | 0 T3, 114 INNOVATE study over 28-week
55 i annm s ann treatment period
;g o8
H E 0 0.09L°
ifa e 020 019L
i 2
‘ o Placene EE
—
5% o5
0 £ 0o . =]
| 9% s pan 0 E % ey
aaq “g‘.;‘} 0.10 .
| D,il)"’.naﬂ} g )'
2 §u 005
Ee
o ﬂ
e . 0.00 4 .
I, (A} Effect of omalizumab treatment on the mte of n=210 n=209

sgnificant |>Ih|n 1 exi ||.crh_I||m\l.|\I‘.||>|ud for bascline

1 mean (953% confid-
treatment on severs
exacerbations [peak ex :
wolume in | s (FEV,) <80% of persanal best] during the 25-
week treatment period (PITT populitson).

2019_ajrcem_Role of biologics in asthma
Humbert M, et al. Allergy 2005:60:309-16.
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« AST peren. ag+,

alizumab add-on (n=209)" _

GINA step 4 therapy  Placebo (n=210)2
(FEV1 40-80% predict) | |
[ |

Randomization 28 weeks

« IgE 30-700

*12-75 years

« Inadequately
controlled despite

o Primary outcome: clinically significant asthma exacerbations
e Key secondary outcomes:

— Rate of severe asthma exacerbations ~ — Healthcare resource use
— Physician’s GETE — Lung function (FEV,)
— Quality of life (AQLQ score) — Clinical symptom scores

— Safety and tolerability

clinically significant asthma exacerbations

: defined as a worsening of asthma symptoms requiring
0f 482 patients randomized, 419 were included in the efficacy analysis.

'AQLQ = Asthma Quality-of-Life Questionnaire; FEV, = forced expiratory volume in 1 second;

GETE = Global Evaluation of Treatment Effectiveness; GINA = Global Initiative for Asthma.
Humbert M, et al. Allergy 2005;60:309-16.
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Anti-IgE — Omalizumab
=I£lEiI°| M| EH2 A AE (107H A7) 45%2

t2 (odds ra

™ Cochrane  Tusiedevidesce.
) Liraty e

(

For partici i d i id (ICS) therapy, a signi
dvantagef b h {odds ratio {OR) 0.55, Fid
imterval (CI) 0.42 to 0.60; ten studies, 3261 participants). This rwrewn!s an absclute reduction from 26% for participants suffering an
exacerbation on placebo to 16% on omalizumab, over 16 1o 60 weeks. A significant benefit was noted for subutaneous emalizumab
wersus placebo with regard to reducing hospitalisations (OR 0.16, %5% CI 0.06 to 0,42; four studies, 1824 participants), representing an

absolute reduction in risk from'i"ow-molaceboloo 5% with 28 o 60 w L wel
5 b — e
— e
- - s

2014_cochrane_Omalizumab for asthma in adults and children



Anti-IgE — Omalizumab
_A3 2 HEHEA Feva (57HH ) 56mIB-7t (odds ratio 0.55)

Anti-IgE - Omalizumab
_HEe/7t4/8H

Analysis 1.8, € 1 steroid versus.
placebe id], Outcome B Ch b {mL).
ity i sumgrinay ol Pl om0 Biaan Ditereace L I
inuwa Hereace
L& X _tseh 8 __ 1L} L]
44 Miderats s pevre aishens
s 287 u 1t wE - ey 358, A
stk m T - mars Fns L
Ribtaat (W 1) * mam anmlTaIR)
Wesisprrity: Tt Chibed 56, [Pt 421 iy
Ve ot el afi: 22 LEYE0)
103 Severe sutherss
et 7001 m 1 ey — e a0.190,0
vt m an e Pt et
WebaaTien = n  momisag ——— aarn b Tt 2t
Ruibtonad (€1 - traam wananmm)
st Tng'sd CPnaLEY, i [Pl ol T
o o el et 200 3PN
Tost ) * ow ST R 3596
Hetmagmesty: Tas'=0; Crts
T o el e 1
Tes Yo g ermacs: O 8, i (30, 7 KT |
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2014_cochrane_Omalizumab for asthma in adults and children

Anti-IgE — alizumab
B ES ACE 0| 45| =ES

— Add-on anti-IgE fa

o allergic asthma
ages 28 ponea, @ ghoan by 5C inicton
weight and seruss E. @ el

oy iy ef \E 12 Frcefts

What factors may predict good
asthma response to anti-IgE?

* Blood eosinophils 2260/l ++ 1o oot

Eligiaikny cribaria vary batwnen payers, Bt isuadly inckds:

» Suritzuion i ishaled alerpenis) s shin prick tesieg o apecile IgE O and
« Total usrurm igfl ard body waight witsn local dosing range. @ and

» FeNO 220 ppb +

= Allergen-driven symptoms +

» Childhood-onset asthma +

+ Chrcal Tesiony Suggesing aerDan drven BYMETH
Aubvaras silects. ryncion ste mactions. magtass. 1 ~0 % patnets

Supgested initlal rlal 3t least 4 monis.

SHR R FoE
=1} UACHS H0]El(+)

2019_GINA_Severe asthma pocket guide

IZEE eosinophill} mast cell2 S8l parasiteX| 7{0f] & EH(+)
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23 Q7 (2020.7.1-)

— ICS-LABAR} LAMAK| 20| &= 2751 H| =H Sl Of 2 (2 F)
. ofaf
() X2 AIZH HAS 222 9] X7} 76 1u/mL Ol &
(2) 524 7] LAY CHELO! AR U(in vitro) ¥+ E = T EHS 244
(3) FEVI(1ZE 2RI 7| 2) 20| O 4 H 4|2 80% 0|8t
(@ K2 AISHH 12748 O|Ljo| Al B2 E|RAE|Z0|E7} 275 A4
LM HS

o X RN Z16FM HHSEIL A O|1F X EH 22 3~67) FOMCHHHS BT HA|

S8t 28] o]y

<F=9|I>
HyHto i | AMA 50j| Al Spiriva respimat2 4 M Of Bt

Omalizumab Xolair 150mglvial 258+ IgE/HIB: 2 S2vialAtg  EOISE 50-60%
SC 24w A 2v) 25 EtoH: 258k

Anti-IgE — Omalizumab

_F7tnMe

=+

= chx
a [ =}
0| £l F Y3t biologics

- SMT BRI E) BNUCHE

= Allergic asthma, S3| &3 & &l(+) 2t
A8 7ts

b

Cf| o[ Ef(+) = Anaphylaxis
= Chronic idiopathic urticaria (CIU)/ — 1/1000, at the first 3 injections within the
Idiopathic Anaphylaxis (1A) first 2 hours

— Omalizumab is a drug of choice of CIU

— Omalizumab has been reported as a
preventer of anaphylaxis

— Patients should be observed for 2 hours
after the first 3 injections of omalizumab
and for 30 minutes after subsequent
injections.

® Long term safety
- MB/2QHE ObMSiCHe * 7|45 29 (igk, Eo)
HIOIEf(+) - O|2H Jbs A H7|FILY, LAE Qol3t
7|

— 6MIO|AEE] & 7}(+) uszeel B7bea()

Anti-IL5/IL5R

¥

<P

Eosinophils

Easinophils .

Fo 88 e o3 apoptosis “": |
Easinophils B
profiferation

Mepolizumat o Wethasominck "
[ — ——
+ Ecainophils apoptoss (ADCC)

ADCE, antibody-dependent cell cytataxity; IL-SRa, o subunit of the IL:5 reoeptor; IL-5RH [ subsnit of the IL-5
recepton NK, natural kiler.

2019_Drugs in Context_Efficacy and steroid-sparing effect of
has itan overits i




Anti-IL5 — Mepolizumab [T H: DERAM, MENSA, SIRIUS, MUSCA]

_[Eo>=150 (OR 1AL} 3000]4})] AE,40-50%,0CSw(15%0ff),FEV11120ml

=DREAM 2012 lancet

Enrol: SA with Eo>=300, SE>=3, OR FENO>=50
RCT: Pl vs 75iv vs 250iv vs 750iv (2150)
PO: AE (40-50%2} than PI)

=MENSA 2014 nejm
Enrol: SA with Eo>=150 (OR 144 3000|4})
RCT: Pl vs 75iv vs 100sc (2190)

PE: AE (40-50%Z% 2 than PI)

=SIRIUS 2014 nejm

Enrol: OCS depen. SA with Eo>=150 (OR 113 LH 3000/ &)
RCT: Pl vs 100sc (270)
PE: OCS reduction (7H5 15% off)

=MUSCA 2017 lancet RM

Enrol: SA with Eo>=150 (OR 1LY 3000|4})
RCT: Pl vs 100sc (2280)
PE: SGRQ: QOL7j 4+

Anti-IL5 — Mepolizumab
_A32| 2 HIEFE A (27] H TL:MENSA, MUSCA): AE 55%Z 2 (rate ratio 0.45), preBD FEV1 110mIS 7}

2019_ajrccm_Role of biologics in asthma
2019_GINA_Severe asthma pocket guide
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2017_cochrane_Anti-IL5 therapies for asthma

Anti-IL5 — Mepolizumab
_F7tagArg

7
= Omalizumab &Il £ mepolizumab
‘43 G0l AUS.
— MepolO|| H|3H resli 2t benralO| Z 27}
ECt= 20 AT

2021_cea_Switching between biologics in severe asthma
patients. When the first choice is not proven to be the best

Long term safety

2019_jaci_Assessment of the long-term
safety of mepolizumab and durabilty of
clinical response in patients with severe
eosinophilic asthma

A zoster vaccination
(preferably recombinant, not
live virus) should be given 4
weeks before drug initiation
in those aged 50 years old or
older.

o

= 24k 150(y300)8] M AR 7HS

= Herpes zoster

— mepolizumab, benranlizumab O A 210 QL.
2021_cea_Switching between biologics in severe asthma
patients. When the first choice is not proven to be the best

= 7|85 2 (1gE, EoTt &l anti-IgE®} anti-

IL5/IL5R)

O|2X 7t5d H|7|=|U, ALH |ols
|85l St ()

2021_cea_Switching between biologics in severe asthma

patients. When the first choice is not proven to be the best

. . 5 o
= Reslizumab, benralizumab 2 CF 28t 4= Q.
X=3 = Sk A
(mepol &S 22|HITH &)

—  Mepol & Tff BHX}Of| A reslizumab, benralizumab2

‘43t case series US.

2020_allergy_Benralizumab after sub-optimal response to
mepolizumab in severe eosinophilic asthma
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Anti-IL5 — Mepolizumab [T H: DERAM, MENSA, SIRIUS, MUSCA]

_[Eo>=150 (OR 154 LY| 3000]|4})] AEJ,40-50%,0CSw(15%0ff),FEV11120ml

SIRIUS
: OCSw+(14%o0ff); AEZ£30%

[ P———

MUSCA
:SGRQ: QOL7H M +: FEV17l4+(120mi)

et Mepotoamsk

mew e WO v
o o i ek i Ge
W
120mL
v amames 0w
ven  pmpm e T vt
i oasim o s -
“ oo

o us
B FeERnA

2019_ajrccm_Role of biologics in asthma
2019_GINA_Severe asthma pocket guide

Anti-IL_E — Mepolizumab
_HE"H 274/8%4

= Mepolizumab (Nucala® ) 2|2Fd | 7pAbghH| 2 E)
QIO 7| E K 20] HYSH YA G B SUTE Y FIRR 2y
- R AEA YE 24 150cells/ul 014 EE AR AEH 12708 0|0 (E 2447 300ceis/u Ol

Omalizumab Xolair 150mg/ivial 252+ IgE/HIB: 2 82vialAtE &2 QI5 83 50-60%
sc q2-4w A2 FRE:
Mepolizumab Nucala ~ 100mghvial 2922l 100mg sc q4w

14192 MX7tAH2 142t
A2 2¥(1v) RS EH: 1002+

= The lower dose (100mg sc) of mepolizumab
— PB eosinophilia \

— Tissue (airway) eosinophilia J, >

* The lower dose (100mg sc) of mepolizumab may not sufficeintly suppress the tissue (airway)
eosinophilopoietic activity.

= 10 1
T T
[T pn— [

Longmatna sty dats 10 yeu

THL Dumopmr U WD Hok et U e St of feremss

2019_ajrccm_Role of biologics in asthma
2020_ai_The roles of IL-5 and anti-IL-5 treatment in eosinophilic diseases



Anti-IL5 — Reslizumab [ 7 &: BREATH (2015 lancet RM - 2 duplicated ph3 trials)
_[E02400: Pl vs Resli 3mg/kg iv q4w] AEZF 254%; FEV17H A 110ml

A Efloct of reskzumab on exacerbation rate B Efioct of rosiizumat on FEV,

Sk A g

Lo | | e T - &S

b o U wnc | ami ant

Tt o L
. ™
5
H o ase am il
: I I
¥
Saudy Sy 2 Pooked iy 1 Study 2 Pooied
] Sy 4 P b b= [ Sy 1 Resiramesh 310 magy i fn=diy [ Sty 3 P ey ] Sy 2 Peskrumas 1.0 mghe s neZT1
Figure 4, Eftect of » 44 vt of 1 ) hurg e thes BREATHI srnsh

ks (48], A} b o e trinks, e

ity ha e et BAW [95%. tirval, £2-600%) cover
2 weks. () Additiorualy, resiteumiat amproved Ring Rincson i measuned by FEV, by 10mi (85% confidence interval, §7-150 mi] mare than placsbo.
P P C1001. LS = bt U e = every 4 wisgks

D-, no data

2019_ajrccm_Role of biologics in asthma
2019_GINA_Severe asthma pocket guide

Anti-IL5 — Reslizumab
_A3Q HELEAM AE (47l) 57%Z £ (rate ratio 0.43), preBD FEV1(57) 110mIZ 7}

Analysis 3.5. Comparison 3 Reslizurnab (IV) versus placebo, Outcome 5§ Pre-bronchodilator FEV (litres).

. -
-

- BTG 002008006 ]

- 124% 003|007, 004

Totsl (95% C1) e 6T - 1000% 001|007, 0% ]

Anti-IL5 — Reslizumab

_&7tme{Arst

CE ChY

= Omalizumab A If| 2 reslizumab = 52 P4 [Eox400) & H AW =t
M MOl = ~ Benral[CAUMA]Z} Dupil[QUEST]S SAHT 224
93 HIOIH 5. AEZIADI0[Ef 1. Mepol SRIUSI 21507401 &

= Mepol 21 = reslizumab &5 = Anaphylaxis (3/1611)
CIolH US. 0L X|A2 OLE omalH RIS HO| BRI,

2021_cea_Switching between biologics in severe asthma
patients. When the first choice is not proven to be the best
2019_jaciP_Efficacy and Safety of Reslizumab in Patients with
Severe Asthma with Inadequate Response to Omalizumab

Lok LR |

= ocsw Gl O|H & g 8.

2021_cea_Switching between biologics in severe asthma
patients. When the first choice is not proven to be the best

= Herpes zoster 21 l& &

SHA|R Tt E 5

= 7| ME U (1ge, Eo A E anti-IgESt anti-
IL5/ILSR)
- O|2X 7ts M M7|E|Lt, A4H Fol3t
7| 8Bz o| ZokEa()

2021_cea_Switching between biologics in severe asthma
patients. When the first choice is not proven to be the best
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wPiacebo m Resizumab 3.0 ma'kg

Anti-IL5 — Resliz

Asthma

Phase 3 Study of Reslizm i

With Poorly Controlled .
Effects Across a Broad Range of E

oo 4

Change from baseline in FEV, (L}
e

a00 - .
Overall popsdation <400 400

maiximene: 115, 3 medisio
tangel in patbents with uncenit
human 13 menocdosal a8
eominoplils = 300 el |
reskimmal in patimis with
< 400 ol

tartoms: Patients were rando
e every 4 woneks for 16 s
baseling 10 ek L, Socondary
scores, we of short actieg ap

Treatmant difference vs placebo in FEV, (L)

<100 =100 <200 00 <300 2300
Bassline eosinophils count strata {celis/ul}

Flacabe n=16 n=ES n=37 n=44 n=5 n=27 n=68 n=13

2016_chest_Phase 3 Sludy of Reslizumat Restzumaty  n= &2 Ne282 n=188 ne188 n=230 n«108 ne275 n=68

Counts Pialue 8537 1202 5122 2401 2578 2618 5422 0436

Anti-IL5 — Reslizumab

_HIEH 27/8H

* Reslizumab (Singair®) A|QFH 3| 7}ALEH(H| 2 E)
CAT M FIEX S0 HEN ZHE X G B BUF Y WY FAHR a8y
- BB AEA YT 24T % a00cells/ul

N I I N N

Omalizumab Xolair 150mglvial 259H IgE/M| B 2 S2vialAl® sc B (+):2 2SS 50-60%
q2-4w Ar2a(2v) F ROl 2502

Mepolizumab Nucala 100mg/vial  244gHRl 100mg sc g4w 14192 HX|7hA 2 2:q1Hetel
AL=2F(1y) B S0l 1008t
Reslizumab Cingair 100mgivial 6228 3 mglkg iv q4w A SEHOH: 1245¢

Anti-IL5R - Benralizumab

* SIROCCO/CALIMA (2016 lancet SA]) ~ SIROCCO

CALIMA

— Enrol: sA, & 4713000| 44/3000] 2t £2| 2 7 ; T

— RCT: Pl vs 30g4w vs 308w (Z}400)

- PE:AE . D | 1 D

- Zn
«  AE(30mg q8w) o A

- E02300: AEL28-51%;
- E0<300: AEY17-40%

* FEV1(30mg q8w] ‘. - U
- E02300: FEV14 116-159ml | | . o

(Eo<300 FEV12|D| 17 LtS)

e

2019_ajrccm_Role of biologics in asthma
2019_GINA_Severe asthma pocket guide




Anti-IL5R — Benralizumab

Anti-IL5R — Benralizumab 320 HEFEM A (s7H)

=ZONDA (2017 NEJM) T i T = AE: Rate ratio
— 52,57 with Eo>=150 _ 2. et i - BitTd o9 (fStAA a1%)
AR — H|S AT 0.60 (3} = =
— RCT: Pl vs 30g4w vs 30q8w (Z/70) g ] b g e bt e |2 £+ 0.69 (SBHE L 31%) i
i * overall 0.62 (2%}ZH 2 38%)
— PE: OCSw i o
1 — st (99% C1) e e - AT RS RS] |
- 27t (30mg g8w) £ T :
* OCSw:+{50%off) T 3 _ o
o AEL68% :
« FEVL 120mi R - san. mmpasen)
e - T —

Anti-IL5R- Benralizumab Anti-IL5R — Benralizumab

_33y 2l HEHEM preBD FEV1 (57H)

_HIEH 27/8H

P,
5 . - - e
=preBD FEV1 (ml) *Benralizumab (Fasenra®) &1 2f X &{7fAtg (H[ 23
AbSLA - = = ofL ==&
- 4130 = - - 4RlOIM 7| EX 20 HESHH ZREX| = ST 247
s - = o
- H|ZARN 30(9||:||_) — ’F_‘MIXIESI —r7|' ‘ITxl E-I:h'l'l
o (RUFTIE2US)
e — SIROCCO/CALIMA@IT!: S AT LS SRR RO Lt Ot o2 A B ke
Omalizumab Xolair 150mglvial 259H IgE/HI B 2 E2vialAlE sc B3 (+): 2 QA S EF 50-60%
= q2-4w 2v) ol: 259+
- i (BRIWEAXIE =)
e o — i amiasnam, Mepolizumab Nucala 100mg/vial 294 gHRl 100mg sc gdw 14192 MX|7tA2 Y10t
> (autoiiector & 3) A22(1v) FEEY: 1008k
ki e = M Reslizumab Cinqair 100mgjvial 628+ 3 mglkg iv g4w A 2v) B 5LEHOY: 1243k
Benralizumab Fasenra  30mghvial  22ediatel 30mg s g4w for 3mon, A .5v) B 5 EH0l: 1302H
(@O HOBZEN  offer then gBwq2w (zalEs  (R3EE 260)

PEEEEENT

Anti-IL5R - Benralizumab Anti-IL5/IL5R: Mepolizumab, Reslizumab, Benralizumab

BV ES AR 0¥l E B2

o o BN

Whar factors may predict good

PIgs| Chxi asthma response fo anti-IL5/5R? .
(=] [l s Bine cioeutating L5
= AR RS SRR EHRHOLE = Herpes zoster o ngher blood EOSiI"IOph“S 4 ST P ——
otstztazat AUe HojE A ~  mepolizumab, benranlizumab Ol A £.11 92, . : ey, et
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Anti-IL4Ra — Dupilumab

Anti-IL4Ra — Dupilumab [ 7 QUEST, VENTURE, TRAVERSE]

B D, 10 g oy 281, . Uit Pasob
QUEST (2018 NEJM) hies il igen D
-Enrol: SA (AR BB E) e -
-RCT(n=1900): Pl vs Dupil200 vs Dupil300
-PO: AE for 52w & preBD FEV1 at 12w
-Z1K300mg g2w)
#AE (rate ratio)
Overall(Z A7 £-8): 0.54 (46%|than PI)
E02300: 0.33 (67%than PI)
(Eo 1500| &}, FeNO 250| &H£E{ 2 hs)
#preBD FEV1(12w)
140mlt (320 vs 180)

Venture (2018 NEJM) e
-Enrol: OCS depen. SA i
(iR gay) i
-RCT(n=200): Pl vs Dupil300g2w il-
-PO: OCSw at 24w ¥
-2 i
#OCSw+(50%off) i
#AE 59% than Pl
#preBD FEV1(24w)
220ml1 than PI

2019_ajrccm_Role of biologics in asthma
2019_GINA_Severe asthma pocket guide

TRAVERSE (not yet published)

1-3. TRAVERSE_Result 1. Exacerbation rate

AER up to Week 96 of OLE in the non-0CS ion and in the
of non-OCS dependent patients with a type 2 phenotype

it et i
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. for 2 the overall T
populations were 1.85-2.37 and 2.02-2.31,respectively
* Atend of parent study treatment unadjusted 1,07 and 0.31-0.69 or P2b, and
0.581.09'and 0.48-0.56 for QUEST, respectively
+ During the OLE, unadjusted ed from 0.31-0.35 dfrom 0.29-0331n

non-0CS dependent patients with a type 2 phenotype

= AERwasasesed n e exposed population (observd cases.

= “TRAVERSE primary”

followed n the restmentperio.

= FEV, was assessed in the exposed population (observed cases) using descriptive statistics.

Anti-IL4Ra — Dupilumab
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Dupilumab > 1.4 jiL13 |
> Adhesion mol.for Eo | 7| £ 4T Sleotaxin[CCL11] 484k |
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2019_allergy_Dual blockade of IL-4 and IL-13 with dupilumab, an IL-4Ra antibody, is required to broadly inhibit type 2 inflammation

TRAVERSE (not yet published)

1-3. LIBERTY Asthma TRAVERSE

D ) Key secondary endpoints

= proportion of patients experiencing any TEAEs up * assessed in populations from P2b, QUEST, EXPEDITION or
to Week 96 of OLE in populations from P2b, VENTURE:

= AER up to Week 96 of OLE

= FEV1to Week 96 of OLE

= Blood EOS and serum total IGE levels up to Week 96 of OLE

QUEST, EXPEDITION or VENTURE

TRAVERSE (not yet published)

1-3. TRAVERSE_Result 2. FEV1

FEV1 from baseline of parent study to Week 96 of OLE in the subgroup of non-
0CS dependent patients with a type 2 phenotype at parent study baseline

FEV, L. mean (58)
]

e

= “TRAVERSE primary”

start of the OLE and
y

Weeks refer to v
BL, baseline; FEV, Tsecond; 5
‘open-label extension; SE, standard error. “




TRAVERSE (not yet published)

53 TRAVERSE_Result 4. IgE level

(B) Total IgE from baseline of parent study to Week 96 of OLE in the exposed
population of patients from P2b
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TRAVERSE (not yet published)

551 TRAVERSE_Result 3. EOS level

(A) Blood eosinophil levels from baseline of parent study to Week 96 of OLE in
the non-OCS dependent population
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httos://www.aaaai.ora/ask-the-expert/eosinophilia
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Original Article 2021 JACI IP

Dupilumab Improves Asthma Control and Lung i
Function in Patients with Insufficient Outcome
During Previous Antibody Therapy

Corlo Marmemdar, MD™", Dister Munker. MD™, Michasls Bamikel. MD™", Tobias Veit, MD™", Maritz Z. Kaysar,
Tobins Walte, MD, PhD", Jlrgen Bahr, MD"", Nikolaus Kneidingar, MD. PhD™", Hendrik Suhling, MD™*, and
Katrin Milgar, MD™™*  Munich aomd Hasover, Germany

What is already known about this topic? Therapy with anti—IL-5L-5 receptor ¢ or anti-E antibodies is highly eflective
in maost patients with severe sosinophiic o IGE-dependent asthma. However, in some palients, cutcome under these
therapies is insufficient.

What does this arficle add to our knowledge? This is the first study assessing tha responsa to the anti—IL-4 receplor 2.
antibody dupdumab in palients with insuffcient culcome during anti—IL-5/1L-5 recepior 2 of ant-igE therapy.

How does this study impact current idelines 7 Switching o appears 1o be a promising
option, wading to i in lung function and asthma control and decrease in oral corti id use.
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#Eo trend during Du.

(16-20 weeks 0j 28> 0| F Zt4)

200q2w (mean): 12w 78%, 24w 62%, 52w 29%
300q2w (mean): 12w 93%, 24w 70%, 52w 44%

Figure 4. Mean Percent Change {+SE) Fram Baseline in Bload Eosinophils Over Time [A)] and Median
Percent Change [With Interquartile Range) From Baseline in Blood Eosinophils Over Time (E] in the
Exposed Populatlon.*

A
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UEST NEJM Figure 5. Baseling in Bload Eosinophils Over Time (A) and Median
Q (2018 ) Percent Change [With Interquartile Bassline in Qver Time (B} in the

#Eo trend during Du.
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200g2w (mean): 12w 78%, 24w 62%, 52w 29%
300q2w (mean): 12w 93%, 24w 70%, 52w 44%
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= Eosinophilia (n=56) [?E07| E500(2tLH )]

— 52/1264 (4.1%) in Dupilumab grou| [

o 7¥>RAouFE

- 4/634 (0.6%) in Pl group
. 1EIRAPIT
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= Eosinophilia as TEAE (n=34]
— Any of the following criteria (judged by investigators)
* moderate or severe intensity;
* leading to permanent treatment discontinuation;

* peak eosinophil count > 5000 cells/pL.
— In 4 cases (of 34), increased blood eosinophil levels were temporarily associated W1 th
symptoms



QUEST (2018 NEJM)
#increased blood eosinophil with symptoms (n=4)
—_

Patient 1 (50/M, BA3y,CRSWNP, h/o hyperEo(>?1500), baseline Eo 570/uL, Du 300 g2w): “hyperEo with systemic Sx”
- 2HT HB(016) TAI SREI S RE UH/RF, S TUZSE

- D30 Eo 10280/ul

- DuBth AH 20| glo| TEHE X2 D40 Eo 670/L2 HASIBUM SHE =H

Patient 2 (56/M, BAGy, baseline Eo 660/uL, Du 300 q2w): “Eosinophilic pneumonia (CEP)”

- X247l # (D118, 5 days after the most recent dose of Du) U &, TE T2t A2 TRE HF LY YH/RF, YA HUZSE
- D133 Eo 10360/ulL.

— DuFCh X9 pp(25me/kg 1E 0|5 222 X| 2, BX(PCNA/TBLB): CEP (no EGPA evidence)

Patient 3 (28/F, BAGy, h/o thyroiditis/MVP, baseline Eo 45/uL, Du 300 q2w): “Eosinophlic myositis”

— D121 0|4 myositis, D170 & 2104 radiculopathy, 2 S U 2 X|2; A 7| 2HE a4 2| M Aot} ocsAt]
- D142 E0 8650/ul

- DuX|Z, D367 £0 2310/l & 24

Patient 4 (52/F, CIU, baseline Eo 1210/uL, Du 300 q2w): “Eosinophilic pneumonia”
- D27 ORYZHE

- D131E04920/ul

- DuBEthPDERXE

2018 NEJM QUEST Supplementary Appendix
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_HE™ 94/7tH/8 %

=Dupilumab (Dupixient) ot= A1 kx| & 7}ALZE
- DH2M| Ol 7| EX 20| ZEE|X]| Y= EF2 AP EHA
o (RAMFIIEZ 8D

- QUESTYT: ik RRSH SRR YYOL} Aot AT I+

Omalizumab Xolair 150mgvial 259kl IgE/H| & 2 E2vialAb8 sc R 8 (+):2 2 HEF 50-60%
q2-4w AL22¥(ov) FEEHol: 250k
(ZRHENRRRC)

Mepolizumab Nucala 100mgivial  2#4gHel 100mg sc g4w 14192 A7t 22 Yot
(eutojecto#3() A22¥(1v) R TU: 1008H

Reslizumab Cingair 100mghvial  628+@ 3 mglkg iv q4w Ar8Hov) FEEY: 1240k

Benralizumab Fasenra 30mg/vial 29640t 30mg sc g4w for 3mon, AL22H0.5v) HET: 1309

@O SR  after then qBwg2w (el (I3EHS 260)

AR RAFAL 7))

o

Dupilumab Dupixent  300mghvial 718 600mgsc ¥ 300mgsc  AMSEH(2v) FEEHON: 1429H

Ge
(EABENR AAFA 21S)

Anti-IL4R — Dupilumab
_BIVIES AR oL

What factors may predict good
asthma response to anti-IL4R?

+ Higher blood eosinophils +++
* Higher FeNO +++

+ Hifvtr Dl isde gl (troeegly pradbetns'}
+ Highar Feney

Adverse affects s s, Ut itsie esesshbs
Supgessed iniial triad at ias

Clinical Communications 2021 JACI IP
Case series (n=4):
Complicmions of switchlrlg from eosinophilic pneumonia, AMI, stroke

T T A i =2 1. Eosinophilic organ damage (ex,
anti—IL-5 or anti—IL-5R to dupilumab in EGPA) 7/5 4 2.5 dupilumab

£ 2

corti teroid-depend severe oy <oy =

asthma (A/EX. OR close monitoring)

Katrien Eger, MD, Lodewijk Pet, BSc,
" = 2. dupilumab Al&7}= OCS 23S
Els J.M. Weersink, MD, PhD, and 23] (dupil A/ 2 20 =T A] = T2 &

Elisabeth H. Bel, MD, PhD °))

Complications and scule themples
Rapid asthisa worsesing Yes Yes Na
Candiovascalar events Yes No Yes
Pulsomary isfilirates Veu NA NA Yes
Prednisalone img/d) 60 30 20 w0
Asti—IL-5 therapy Mo Resbizumab Beamlizamab Mepotizuml

Anti-IL4R — Dupilumab

_F7tag Apet

XA chX

oo [ =}

= Omalizumab, anti-IL5/IL5R * Transient eosinophilia
A I  dupilumab X283 - organ damage report+
HIOIE U= g

increase in blood eosinophils with a maximum increase
occurring at approximately 16-20 weeks after starting

therapy,
Patents vithinsuffient Outcome During Pevious Anhody Therapy ~  the eosinophil count generally decreased to baseline by
28-52 weeks
. Py = —I
= Atopic dermatitisOf =1} Xyl 12a :

=0 2018_nejm_quest_Dupilumab Efficacy and Safety in Moderate to-
Sl Severe Uncontrolled Asthma
2021_jacip_Complications of switching from anti-IL-5 or ant-IL-6R to
dupilamab in corticosteroid-dependent severe asthma

Biologics & Th

=2 sz P =
AE 25-45% | ;
Omalizumab |  FEV1 50-90ml 1 E ia"y ﬁ"fet-(o)' fclu, Amphym;xl.gj OCSwD(),
OCSw D(-) naphylaxis, safety =

AE 30-55% |

x| 2 r o
Mepolizumab | FEV1 110-120mi t |274150 | Late O, NP, omal>mepol, | H.zoster, resli/benral & Ct

't OFSH A J|MZ
OCSw +(14% off) (14LH300) safety ofet £ 7|14E

AE 55-60% | Late O, NP Anaphylaxis, (H.zoster)

Reslizumab FEV1 110ml t x| 27400 omal/mepol>resli, Pylaxs, 4

ocCswD(-),7| 4%

OCSw D(-) H.zoster 1 QL= IL5 K| K|
AE 28-68% | Late O, NP,
Benralizumab | FEV1 120-160ml 2 omal/mepol>benral, H.zoster, 7| &
OCSw +(50% off) SAUFHYI|E()
AE 50-70% | FeNO, omal/anti- I
Dupilumab | FEV1 140-220ml 1 2 1L5/5R>dupil, NP, 26?" gloran
OCSw +(50% off) SHPHI|F() amage)
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- EZH M0 M biologics O B A| MEH S} OF 8}=7}2

FZ MO biologics AEHO| AO{A ILIOI ES

« Ol X| B2 S Z(S AR 7| F)0| ZHM L2}
« OFX|| W RFCHH (SUHHSHO| LSt X| 2 & 0}, SLXH2)0] QZHA CHEC}

= 9FX| ¥ dosing frequency, route (SC or IV, self injection) 7} Ct2CHE R £ )

EF] HIHSUAIE 2] 5]
AE 25-45% | N
Omalizumab FEV1 50-90mI 1 = Early onset(0), €% AnaphyIaxis | pnaphylaxis, OCswD(), 71485
OCSw D) =97
AE 30-55% | . 9
Mepolizumab FEV1 110-120mI1 | X25150 (14141300) | Late O, NP, omal>mepol, safety |Zote": ’i’";‘l’f;g'!q S
OCSw +(14% off) T
AE 55-60% | " :
. Late O, NP, omal/mepol>resli, | Anaphylaxis, (H.zoster),
Reslizumab FEVT 110mI 1 227400 a &
VI ol H.zoster AQLEILSHIA ocswD(),714%
AE 28-68% |
Benralizumab FEV1 120-160ml £ A 3,"‘;{{"“["'”""'"”' Hzoster, 7145
OCSw +(50% off)
AE 50-70% | ; q
Dupilumab FEV1 140-220ml 1 = e o ety P % 28787Horgan damage)
OCSw +(50% off) il 2

Local eligibility (‘2 3), patient’s solvency (X| 25 2{[ A H| H &

- Omalizumab?t ##0| &.

_ X 0|27} 9= Ho|X|ot AlH|ESo 2 X|2520| = 20| UL,

= EndotypeO|2t= &

MEFGES/IC

= Type 2 high endotype asthma

= FeNO for Asthma Dx/Mx

= As needed ICS/For in mild asthma (GINA 2019~)
= Montelukast NP issue

= Severe asthma2| & 2|

= Severe asthmaOf| A{ biologics2| H-8F
= Shm 0| A AL 7HS 3 H Al biologics

2Ot %] 2 B E (head to head A= 91 2)
=GINA 2019 severe asthma guideline

— Local eligibility2} patient preference....

e I I T N

Omalizumab Xolair 150mghvial 258+ IgE/HIZ: 2 E2vialAt] sc H(+):= Q1L H3 50-60%
q2-4w AR S(2v) FHCION: 2501l
(EABENBREIC)

Mepolizumab Nucala 100mgivial  28§2Hel 100mg sc q4w 14102 MX|7h22 f14ore
(autoiniector 8 3()) Ar22H(1v) FEEfoH: 1005+

Reslizumab Cingair 100mghvial 628+l 3 mglkg iv q4w HLCHoH: 1240k

Benralizumab Fasenra 30mglvial 29e4arY 30mg sc g4w for 3mon, AM225(0.5v) FEEH: 130T+

e

(ol BRI after then qBwa2w (zaEs  (H3EE 260)

AlER| AAEA 7S
Dupilumab Dupixent 300mgvial 719t 600mg sc ¥ 300mg sc 2v) S EHH: 1429H

q2w
(BREENET AT )

ZZH A 0| M biologics 1EH (Tlee’s suggestion)

Omalizumab EHE7H58t7{Lt 20t
e F2 > ot F kK| n2f X ME

Severe asthma
v atlent s solvency (X| 25 3[4 H| EH])

-T2 high endotype 2121820 K27t 95 FA] CE Al low dose
o Mi_ﬂﬂz
>Omalizumab 2 7H-5%HX| =2l

v FE7t02{ A8t (biologics's ETHY)

ICS-LABA & Spiriva Resplmatx\i

#E7t e ALSH

- EGPA (eosinophilic organ damage): anti-IL5/ILSR
- AD: Dupilumab

FEV1<80% pred, OCSE RAE(%| 2231/91)
IgE>=76 IU/mL, perennial allergen+

->Omalizumab try
—)4( e s

- ClU: Omalizumab

ot - Early onset: Omalizumab

~  Late onset/nasal polyp: anti-ILS/ILSR, Dupilumab
214 ~ High FeNO: Dupilumab

o= - OCSw: mepol, benral, dupilumab

= h/oH.zoster: Dupilumab or Reslizumab

- h/oSevere parasite infection: Dupilumab

~  AntiILS/ILSR X| 2 457 H.zoster 4 41(4) 212

B AX{5} X} (PDe 20mg/day 1420| A1) Hzoseter HhAI(4) 37|
- A}t (PDe 20mg/day 14 20| 4}): Dupilumab
= A8 42 2207 & OCS overlap 22}

i AT

LS LVIIE T HASHTAL

Thank you!
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fe|Ltet 2l Tz X" HAt

1966 1 2017 2020
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ZHNR o f 7t As Ex
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* S50|7Lt 35Y EHO| A= BXt
: INH + PAS + SM

AFB =2 &g = A% 2

« 50A| B At
« 3707714, T2, ofzh e
o MEU2 7kg/370E

o AEZAL AFB =2 4+
« HREZ K& A%}, Y& AT
o AFB H{Q: H|ZgHAbE (NTM; non-tuberculous mycobacteria)
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S4Z5dZ A (pDST) B (PZA: pyrazinamidase test 3-4%F
Bdg, DIm: MIC)

Xpert MTB/RIF ZAt Eil=1 RIF (+TB-PCR) 2A|Zt oLy

TAOHR| M4 HHAL =LSIAH

(LPA; line probe asa-:/—) L= HISAA IR 129
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o e iy N Hue 52

L4 HXtZH AL / molecular DST
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COPD / Bronchiectasis
Update of guildeline

Department of internal medicine, respiratory medicine, intensive care medicine

Parrantags (%)

Lee Hongyeul
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Trends in Prevalence of COPD in KOREA
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Department of internal medicine, respiratory medicine, intensive care
medicine
Inje University Busan-Paik Hospital

Lee Hongyeul

Chronic Obstructive Pulmonary disease
» Common, Preventable and treatable disease
* Persistent respiratory symptoms and airflow limitation

« Airway and/or alveolar abnormalities caused by exposure to
noxious particles or gases

} PATHWAYS TO THE DIAGNOSIS OF COPD ’ | KE¥ INDICATORS FOR CONSIDERING A DIAGNOSIS OF COPD ’




Tobacco smoke

Occupational exposure

Indoor air pollution — burning of wood and
biomass fuel used for cooking and heating

Outdoor air pollution — inhaled particle

Socioeconomic status

Age and sex

Genetic factor
-
1} 0 20 30 40 S50 60 70

3 Small kemgs but o COPD

—)  TRE: Mesrmal inasiad FEV, with rapid decine lescing 1o COPDH
AGE RANGE LNDER
DESERVATION

Lung growth and development |
= TRA: Small kangs lnading to COPO

Asthma and airway hyper-reactivity

© 2021 Global Initative for Chronic Obstructive Lung Disease N Engl J Med 2015;373:111-122. © 2021 Global Initative for Chronic Obstructive Lung Disease

Chronic Obstructive Pulmonary disease
« Common, Preventable and treatable disease

. Persistentlrespiratory symptoms |and airflow limitation

o

i
= e
= |

.
FEV1/FEV6 < 0.73 Mbuntls uf Fallew-Up
© 2020 Global Intiative for Chronic Obstructive Lung Disease .
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COPD Assessment Test (CAT

il

mMRC (Modified Medical Research Council) scale
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Assessment of COPD
GOLD 2019

Treatment algorithm in stable COPD
Korean quideline

C D =200 S
leaiing e
twAD C} toAD
1ot !
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A g B wAD ks | : 1 {nat

! 7t Lt to AD}
o
MMRC 04 mMRC 23 MMAC 01 MMAC 22
CAT <10 CAT 210 CAT<w0 CAT 210

Factors to consider when initiating IC5 treatment in combination with one or twe long-acting bronchodilators
(note the scenano is different when considering ICS withdrawal).

&  moderate + STRONG SUPPORT - + AGAINST USE -
exacerbabons or 2 1
leading ta

hozpitalization

Oor 1 moderate
exacerbations
(not leading to

haospital admission)

ronchodilator maintenance therapy (see Table 3.4 and Figure 4.3 for recommend

Fdespite appropriate lang 7

inuum; quoted values represent approsimate cul-goints,

*note that blo
cosinophil ¢

mMRC =2, CAT 2 10

mMRC 0-1, CAT < 10

FIGURE 4.2

Repraduced w n Respiratory Jeurnal 52 (6] 1801215,

oo 10, 1183/]

88



= 2 moderate
exacerbabions or 2 1
leading ta
hospitalizaticn

Cor 1 moderate
exacerbations
(not leading to

haospital admission)

mMRC 0-1, CAT < 10

FIGURE 4.2

mMRC =2, CAT 2 10

® Relieve Symptoms

* Improve Exercise Tolerance

* Improve Health Status

and

* Prevent Disease Progression

* Prevent and Treat Exacerbations.

TABLE 4.1 * Reduce Mortality

REDUCE SYMPTOMS

REDUCE RISK

© 2020 Global Initiative for Chronic Obstructive Lung Disease

PATIENT ESSENTIAL RECE

GROUP

Smoking Cessation
A fcan include pharmacslogic
treatment)

ysical Activity

Smoking Cessation ical Activit

(can include pharmacologic

B, Cand D reatment)

Pulmonary Rehabilit

“Car

5] ONLOCAL
GUIDELINES

Flu Vaccination

Preumaococca

Pertussis Vace

Flu Vaccination

Prieumacoccal Vaccination

Portussis Vacel

© 2020 Global Initiatve for Chronic Obstructive Lung Disease
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FIGURE 4.3

© 2020 Giobal Intative for Chronic Obstructive Lung Disease

= Education is needed to change patient’s knowledge but there is no evidence that used alone it will change
patient behavior |
= Education self-management with the support of a case manager with or without the use of a written action
plan is recommended for the prevention of exacerbation complications such as hospital admissions (Evidence BJ.
= Rehabilitation is indicated in all patients with relevant symptoms andfor a high nsk fer exacerbatien [Evidence A).

Physical activi

a strang predictor of mortality (Evidence A). Patients should be encouraged to increase the
ity although we still don't know how to best insure the likelihood of succe

= Influenza vaccination is recommended for all patients with COFD [Evidence A}
» Prieumececcal vaccination: the POV13 and PPSV23 are recommended for all panents> B5 years of age, and in
younger patients with significant comorbid conditions including chronic heart or lung disease (Evidence B).

= Nutritional supplementation should be considered in malnourished patients with COPD (Evidence B).

© 2020 Global Iniative for Chronic Obst
ructive Lung Disease
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CHAPTER 6: COPD AND COMORBIDITIES

DVERALL KE 5

o e e e ) COMMONRSK AT FomoRvarmewT o o cavcen 3

disease cowse.

In general, the presence of comarbiditi]
be treated per usual standards regardl]

»  Cardiovrsculor diseases are common al

TP 15 0 T T O e

Lumg cancer i frequently seen in

. i ond i
under-dingnosed, and are associated W Factor HR (95% CI) palue

» Gastroesophageat reflux (GERD) is ass] MMRC scale (= 2) 2550 (L.o75-6.049)  ©.034
health status. 6MWD (< 250 m) 2.697(0.832-8.741)  c.008

« When COPD i part of a mubtimorticit] | HADS-D = 8 2.076 (1.o16-4.241) c.od5 |
of treatment and to minimize potypha HADS-D = Hog Depeesion

L 54 et . Kreamn I iserm e 3018 35 1307 |

© 202

= Follow basic infection cantral measures
= Wear a face covering
» Consider shielding/sheltaring-in-place

tial spirometry

* Ensure adequate supplies of medications
= Continue unchanged including IC5

» Ensure annual influenza vaccination
= Maintain physical activity

© 2020 Global Initiatve for Chronic Obstructive Lung Disease
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CHAPTER 7: COVID-19 AND COPD

DVERALL KEY P

Patients with COPD presenting with new or worsening respiratory symptoms, fever, and/or any
athe o be COVID-19 related, fe

iafection with SARS-Col-2.

dic for COPD g3 directed as
this COVID- 19 pandimic.

aking their oraf and e

there is o hat COPD should be

During periods of high prevalence af EOVID-19 in the community, spirometry should be restricted
to potients requiring urgent or essentiol texts for the diognosis of COPD, and/or to ossess lung
Junction status for interventional procedures or subgery.

wmwm«mmm&mﬁmmmm
inactivity. e d

ay
ATt
continue v ugt

Butients should be encouraged to use reputable resource for medical information regarding
COWID-19 and it manogement. gt

Guidance for remote [phome/virtual/online) m}s’u&mmw and a printable checkiist are
provided, -

~

© 2020 Giobal Intative for Chronic Obstructive Lung Disease



British Thoracic Society Guideline for bronchiectasis
inadults

Adem Tl Rt L Sulls,” smes D Chilmers. Anthosy De S

Shuat o’ R AndeesFota mulh‘mnunﬂfmm
e ey, ks St it ks ot Rt
cmmm wMul@l&w 45 il e Karen Payre,”
He&’lﬂﬂw M(.‘Ohs]‘ﬂEdbl\ Mﬂir{‘l\ Hma’Twna

Deborzh Whines ™ Robert Wison, " Michasl & lnehng«

Thorax 2019;74(Suppl 1):1-69.

CT features of bronchiectasis

« Bronchoarterial ratio >1 (internal airway
lumen vs adjacent pulmonary artery)

« Lack of Brinchial tapering

« Airway visibility within 1cm of costal pleural
surface or touching mediastinal pleura.

Diagnosis Panel for Bronchiectasis

New Guidelines for Bronchiectasis in adult

European Respiratory Society

guidelines for the management
of adult bronchiectasis

Melizsa J. McDonnelt***,
Michasl 7. Loskinger”,

toni Torres'?, Materina Dimakou'”
Charles 5 Hawerth!”,

usen””, Dragan Subotic™.

",

Eva Poivering’, P||:trr C. Geeminne™

Asthany Dv So
Montserrat Vendrell™, Felix € R.ng

Aan rmnm,‘ Thomas | Rusddy™, T
James £ Chalmers™

Eur Respir J 2017; 50: 1700629

Bronchiectasis investigation

o whom whould the presence of bronchosctanss be suspected? Comortadities
[ ——
Two or more exacerbations apmally Clwomss ohstructive pulmonary disease
A positrve culture for P serpinass
Severe asthma Asthuza
Unecetrelled astlma
Extra-pubsnomry comerindstoed
Chucee productive cough o Human ¢ virus- 1 infection

by Korean experts

British Thoracic Society

European Respratory  Amenscan Thoracie Society

Solid-ongan ssd booe manw tasplis

I agyersave terapy S lergphoans and il
Chronic rhinosimusitis

Commectve tiue deease

Inflamematey bowel disense

History of magon resparstory imfaction

(e permussis, measles, poevenceia, my diseases, et )

consensus diagnostic testing panel for bronchiectasis

Mmimal diagnostic bundle

gusdeline (2019)
Comprebensive assevsment of history md
comorbidities
‘Bactenal and mycobactenal calture
I$G. A md E

Test for ABPA {inchading I2E) o

Astibody titers 1o puesmocoocal vaccine 0

Awso-antibodies (e, ANA. RF, anti.CCF.
554, 555 Ab, ANCA)

Patiexts with suspected
commective tissue disease
CFTR genetic mmtation smalysis G
Putiesns with suspected
Alpka. | anti-trypsinase
deficiency

Alpha-1 astitrypsin leve] and phesotype

Patients wath suspected cytic

dyikizesia

1f clinical suspected

Scciety pideline (3017) 013"
5]

€T .-\;ﬂu: ABFA (totad IzE, Aspergillus-specific IgE anubody, Aspergillos-specific IgG. or shan test

o

Connective tissue disease: Autoantibodhes

Young age and diffuse bronchdectasis: vest for cystic fibrosis, primary ciliary dyslanesia. and Ig
deficsency (IgG. A, and M)

Patiests with primary ciliary
dyskanesia
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Bronchiectasis severity index FACED/E-FACED score

Varishles fiox i 18 severity index
Colonization Mumber of - Dryspaea At Jeast oge severe exacerbation
P Age Lo FEVL Colomizmfion | =MRC  Radiological  exacesbations in HU’:-, it Points Fm'm ": }: A mmw’:ﬁ 4y (@MRCdyspoe  mequiniag bospitalization in the
(wears) tapred l: ‘““9“:“ withother  dyipmeascale  seventy the previous et e (yma) L5 ) scale) previous year”
organisos 12 mouils i ] = 50% 0 No 1-2 lobes 02 Ne
0 <50 185 >80% Mo Ne 1-3 < 3 lobes 02 Mo 1 Yes >3 Tobes >3
I 50-80% Yes 3 <%0 2% Yes
1 K >
1 30-6 <133 30-40% 4 z ’:;: - 23 The FACED index is classified into mild (0-2 points), modesate (3-4 points) and severe (5-7 poiants). The E-FACED score is classified
beonchisetasis into mild (0-3 potnts), moderate (4-5 points) and severe (7-9 points)
3 3P Yes 5
4 T
5 Yes
6 zZ80
el Stap3 |1 Active cycls of bresthing eclicue
» Treat underhying 113 0r more exscertations/v MR Nt riarng ||
Culay. slesmite Siep 2°
» Rirways dearance P " B
mlhniqwi-&.'- long trem inhaled anti-
pulmanary preudomonal antibiotic or -~ .
rehabulitation attematively long term macralide |+ Csallstory positve expiratiry pressure + Forced expiration
o Annual influenda « 2} If ather Potentially Pathogens: " ;
i * L « Consider regular
Vil Microorganisms, long term mcalide snd et
» Prompt antibiotic nge tibiotics eve 3 stup
treatment for " orslor I\WW”NJMMK bt 23 h
] A Acteneimen 4% B s ol |+ Consider isotari: o hypertoric (3% saiine or above) nebul zation
T ; v e o « tspecially in patiens with vscous secreticns or sputum phoging
plan

|+ Complet= airmay dearance in the follewing arder, if prescribed
ettt il g b S0 ol
 nebuized antibiotes andir inhaec sterads

Acapella

Take Home message

* Inhaled corticosteroid in COPD
STRONG SUFPFORT | 'CONSIDER USE

= T30 ealwL

i of concamRant.

* Bronchiectasis severity scoring
- Bronchiectasis severity index, BSI
- FACED / E-FACED score
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