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o D I|MBIEIA (Fractional exhaled NO, FeNO)
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H A 0| M Type 2 inflammation

IgE-switched |4E plasma cell
B cell

©.

Mast cell

Smooth muscle
hypertrophy

ILC2 Airway obstruction

and hyper-reactivity

Fibrosis and
remodelling

Eosinophil

Type 2 &3
C} 2B Sl= Single

Biomarker = 1S

World Allergy Organ J. 2016;9(1):13.




o StotbAr= HEAl (Chemiluminescent detection)

o M7|2tatE7d BEAl (Electrochemical detection)
nl S, 7|7| H| 0| X o= X EHe
M EFOEHe Qg

8 StetX| 7} 5 ppb

— NIOX MINO, NIOX VERO, Nobreath S

A
£

Allergy Asthma Respir Dis. 2017;5(4):185-192
Korean J Med 2017;92(5):453-457.
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AHMI 2 ZAL Al S
L+ = & I8 3 (Total Lung Capacity) 7} X| &7|& =0]| Ot4ICt.
D E et 27| 5= YAl (50mL/sec) 102t LB =L},

X|ABlex O|A K| > 0.3L 0| Ao H&2kotH)
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_«— Healthy population

Cut paint

for the
prediction
.. 0f asthma
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HAretO| & 24510 ALE
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Frequency (%)

Asthma patients
Asthma patients

-------------------------

FeNO (ppb)

Allergy Asthma Immunol Res 2014;6:504-10



Guidelines ‘d019]| cut-off (ppb)

ATS/ERS (2011) High : > 50

CHst - A A 27|85] (2017)  Intermediate : 25 - 50
Low : < 25 ppb

NICE (2017) Positive : > 40

Scottish consensus
statement (2019)

ICSAIES & : >40
ICS AR & :>25

GINA (2021)

Type 2 inflammation : > 20
while taking high dose ICS or daily
OCS
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AMERICAN TH
DOCUMENTS
Use of Fractional Exhaled Nitric Oxide to Guide the Treatment of

Asthma
An Official American Thoracic Society Clinical Practice Guideline

Question: Should patients with
asthma in whom treatment is being
contemplated undergo Feyo testing?

ATS recommendation. In patients with

asthma in whom treatment is being
considered, we suggest the use of Feno
testing in addition to usual care over usual
care alone (conditional recommendation,
low confidence in estimates of effect).

=9 g 2 S S, BFAHZ0|E A

: FeNO-based care Of| A] Z4 &

Am J Respir Crit Care Med. 2021;204(10):e97-e109.
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HH
1A

« ME5HH™ H|A| (Biologics) : IgE, IL-4Ra, IL-5, IL-5Ra, IL-13 S
- Type 2 inflammation O] 57} £|O{ U = M & 2bXI0| A 2o} Of| 2 0f AHZ0|E 42k S2| 21

e High FeNO > M=%t XA 0 Lot X[ = HHS
— Omalizumab (IgE) : FeNO 220 9! B2 Bt8 S7}otLt 2t EH QICt=s ENE QS
— Mepolizumab/Reslizumab (IL-5) and Benralizumab (IL-5Ra) : FeNO 2t&H SIAHLI M S
— Duplimumab (IL-4Ra) : K| & F FeNO &I, FeNO > 25 ppb & B2 X[ R HIZ F7
— Lebrikizumab/Tralokinumab (IL-13) : X| & 2 FeNO &2, High FeNO Q| A X|2 HIZ0f| CiSt SH ==&

—_—

Eur Respir J 2020; 55: 1901633
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u] 5 X Aol # i

M 1™ (A1) 2t 2IEES (Type | Hypersensitivity)

Ed 20| CHet Target organ (Nose, Lung, Skin, Eye &)

o
Z+AF Sensitization (=Specific IgE =Xl) 2| £ &
AN O 3o KR A E Sl g

Localized reaction : O 2 & Rl 0| LSt BALZF 7t

o

X

== LHOf| Wheel (X)) 2f Flare (21A) O] 2
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¢S ~ )) ALY »
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u] 5 X Aol # i

Skin prick

2]

o

Flare Wheal Flare

_ Vasodilation and , .
@ Leakage of plasma_congestion  Activated
< fluid and protein @,mast cell
(edema) :

Vasodilation @ @ Vasodilation
» at edge
;tlggl%% 0 of Iesn%n

Cellular and Molecular Immunology, 10t Ed. Chapter 20, 459-479




o XN 1™ (SA|Y) 2tTIEES (Type | Hypersensitivity) O 2| & = [ A|2H
S A A, =, A RO CHo Al = UAS

Specific immunotherapy)E 12 I A[

o| 2= o| 2l A 910f CH Bt Screening 22 Al (IR EF At RAL &)

> —

Clinical and Translational Allergy 2013, 3:3
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BIAs(NoIme) E i

XA (M0 88)

dAESR (i’:‘a:) AT AMNES

Histamine(LAHE)

Control ’ngﬂx)

1. Dust mite(Dp) 28. Meadow grass(S%)

2. Dust mite(Df) 29. Velvet grass(ZOLXI&)

3. Tyrophagus putrescent . 30 Weed mix

4. Lepidogus putrescent A I 0 317.7Netne(ﬁl)|§) B

5. Cockroach(l;iﬂﬂéﬂ)i 77.: | a2 Sorrel(EOlﬂ) [y

6. ffarusﬁsiiroi 7» XV 1 o= 33, Golden rod(ﬂl“ﬂ)

7. Latex 34. Mugwori(i)

8. Tree muxlure(83) 35. Hagweed(;‘?—EE{Jli)
o mser(aus) || 3. Dandel ion(Rlal)

10. Ash(MSEBFALIR)

11. Beech(HEZLIR)

12, Birch(RBUS)

13, Elder (SBBUR)
14. Erlm(LQUQ) N
15, Hazel OHRILIR)

16, Acasia(OPHAIOILIR) |

7. 0ak(BLIR)

18 Plane

19. Poplar

20 Wlllow(lﬂ‘:ui?)
21 Pine(2£LtS)
22. Japanese cedar

37. Short tauweed

2 rape(%xu)

39. Fat hen(§0}$)
40, PIantam(i!éOl)

41, Alternaria alternata

42. A fumigatus

43. A.niger

44, Candida albicans
45. Cladosporum

46. Penicillium

47. Rhizopus

48. Hamﬁr(g.ﬁﬂ!
49, Cat(ﬂ‘éol)

2. Grass mixture(B2)

24 Cocksfoot (Nii?i)
25 Rye(ﬁﬁ-‘

50. DOQ(JH)
51, chrysanthemum(i‘ﬂ)

26. TlmOthV(EZF.OUdIUI)

27. Bermuda(&Cl)

52. Rabbll
53. Gulnea plg

Histamine (YL =
Saline (/4L X)

Dermatophagoides pteronyssinus
Dermatophagoides farina
Cockroach (Blatella germanica)
Tree mixture

Grass mixture

Mugwort ()

Ragweed (FE2{7|=

Alternaria alternate
Aspergillus fumigatus
Penicillium

Cat

Dog
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o B5

Antihistamines

15t generation +++ > 2 days

2"d generation — 7 days
Glucocorticoid

Inhaled/Intranasal 0 e 9=

Topical (test area) + > 1 weeks

Systemic steroid

102 O|&t & Pd 10mg/day O| 4! + > 3 weeks

Omalizumab ++ > 4 weeks
Leukotrien receptor antagonist 0 e 9=
Theophylline 0 e g2
Antidepressant ++ 3 days

Clinical and Translational Allergy 2013, 3:3
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I
x|
o UM CHZNM (Histamine) 2f2| H| (Allergen / Histamine ratio) S -5l

dEl (Wheal) 2| §E10F H 40| &= HHE 5 58010 B HE22 H

Wheal A/H ratio  Flare (mm)
Negative 0 0
1+ R<1 <21
, 2+ R<1 >21
3+ 2 dHdoR TE  1<R<2 >21
4+ 2<R<3 221
5+ 3<R<4 >21

Allergic skin test. In: Asthma and Allergic Diseases. Seoul: Koonja 2002:135-40
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