M) pISSN: 2288-0402
Gl elSSN:2288-0410

Allergy Asthma Respir Dis 12(3):102-124, July 2024 https://doi.org/10.4168/aard.2024.12.3.102 REVIEW

ek Adg |2 78ks] adg27] HEQH X F 2|3
12 1N—" 17 =2 “ll— 1 LI |

03tg, Z8R? LA AFs| 33| WTIG° HiHs| WAH® dHa° 0|F0 U20H," X|ai|0],? 5h211," AR, o412

T8 2{Ma| " nelel © AMEY, T IE5, 0 s e AEel,® ofelnl P B8] 0 BIRKE 0|2, AFE

EtRAlRt 2 5t Bicie )/ 2 AT

=]
'7tE2rist ojntrist MSHBHE LHal 7 RE e SV |2 7|} *MShetu ofuichst AOfetu Al “AS|riEtn o mtriat A0HY

At aichstm olulthst AHS SR 0[BIQIST, *Zslthet Olnjchat 0| |inistmAl "HNHSm OfnieHSt LintStmAl SSTHStm ofnieyst LintstmAl
*aisirlsti 70|52l AOPAL OFRCHSm Ofnichst B2 |atatmal, "IHERI St Ofntckst CXADIESl AOFEALD, “xfolnjsithetn &
1 L|

]

a7

=

AOFEIADL sttt Ofnjhat ZERS AR AOATIL “SHtHm ofnjhst AOFHALIIISIAL SABI s ZEHH AopE AL

ofnjcist Stail2|fafstml, " FHCfst oluithet ZER olbiolsntst PaiF eickstin ofnicyst S AR AORYA, PRA Aok A2 chetn
r

o|nttst ojH[QIS IfSlw A, ZT ISR BSHElw Ofntrlel ZAARHE U2 7 L/t AGATME, ZetfSlu SEHMHH SE7|U2 7|

=

The Korean Academy of Asthma Allergy and Clinical Immunology
guidelines for allergen immunotherapy

Hwa Young Lee,’ Sung-Yoon Kang,” Kyunghoon Kim,? Ju Hee Kim,* Gwanghui Ryu,’ Jin-Young Min,® Kyung Hee Park,” So-Young Park,?
Myongsoon Sung,’ Youngsoo Lee,'° Eun-Ae Yang,"' Hye Mi Jee,"> Eun Kyo Ha," Yoo Seob Shin,'® Sang Min Lee,> Eun Hee Chung, ™

Sun Hee Choi,"” Young-ll Koh,'® Seon Tae Kim,"” Dong-Ho Nahm,'® Jung Won Park,” Jung Yeon Shim,"® Young Min An," Doo Hee Han,”
Man Yong Han,"? Yong Won Lee,”' Jeong-Hee Choi,”%; for the Korean Academy of Asthma Allergy and Clinical Immunology (KAAACI)
Allergen Immunotherapy and Allergen Working Group

'Department of Internal Medicine, Seoul St Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul; *Division of Pulmonology and Allergy,
Department of Internal Medicine, Gachon University Gil Medical Center, Gachon University College of Medicine, Incheon; *Department of Pediatrics, Seoul National
University College of Medicine, Seoul; “Department of Pediatrics, Kyung Hee University Medical Center, Seoul; *Department of Otorhinolaryngology-Head and
Neck Surgery, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul; *Department of Otorhinolaryngology-Head & Neck Surgery, Kyung
Hee University Hospital, Kyung Hee University College of Medicine, Seoul; ’Department of Internal Medicine, Yonsei University College of Medicine, Seoul; ®Department
of Internal Medicine, Chung-Ang University College of Medicine, Seoul; “Department of Pediatrics, Soonchunhyang University Gumi Hospital, Gumi;'°Department
of Allergy and Clinical Immunology, Ajou University School of Medicine, Suwon; "'Department of Pediatrics, Daejeon St. Mary's Hospital, College of Medicine, The
Catholic University of Korea, Daejeon; “Department of Pediatrics, CHA Bundang Medical Center, CHA University School of Medicine, Seongnam; *Department of
Pediatrics, Kangnam Sacred Heart Hospital, Hallym University College of Medicine, Seoul; *Department of Pediatrics, Chungnam National University School of
Medicine, Daejeon; '*Department of Pediatrics, Kyung Hee University Hospital at Gangdong, Seoul; "*Department of Allergy and Clinical Immunology, Chonnam
National University Hospital, Chonnam National University Medical School, Gwangju; '"Department of Otolaryngology-Head & Neck Surgery, Gachon University
Gil Medical Center, Gachon University College of Medicine, Incheon; "®Department of Pediatrics, Kangbuk Samsung Hospital, Sungkyunkwan University School
of Medicine, Seoul; 'Jang’s Pediatrics, Seoul; ?Department of Otorhinolaryngology-Head and Neck Surgery, Seoul National University College of Medicine, Seoul;
“Division of Allergy & Clinical Immunology, Department of Internal Medicine, Center for Health Policy Research, Catholic Kwandong University College of Medicine,
International St. Mary's Hospital, Incheon; ?Department of Pulmonology and Allergy, Hallym University Dongtan Sacred Heart Hospital, Hwaseong, Korea

Allergen immunotherapy (AIT) is a causative treatment of allergic diseases in which allergen extracts are regularly administered in a
gradually escalated doses, leading to immune tolerance and consequent alleviation of allergic diseases. The need for uniform prac-
tice guidelines in AIT is continuously growing as the number of potential candidates for AIT increases and new therapeutic ap-
proaches are tried. This updated version of the Korean Academy of Asthma Allergy and Clinical Immunology recommendations for
AlIT, published in 2010, proposes an expert opinion by specialists in allergy, pediatrics, and otorhinolaryngology. This guideline deals
with the basic knowledge of AIT, including mechanismis, clinical efficacy, allergen standardization, important allergens in Korea, and
special consideration in pediatrics. The article also covers the methodological aspects of AlT, including patient selection, allergen se-
lection, schedule and doses, follow-up care, efficacy measurements, and management of adverse reactions. Although this guideline
suggests the optimal dosing schedule, an individualized approach and modifications are recommended considering the situation
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Fig. 1. Mechanisms of allergen immunotherapy. BAS, basophil; Breg, regulatory B; DC, dendritic cell; EOS, eosinophil; Foxp3, Forkhead box P3; IFN, interferon; Ig, im-
munoglobulin; IL, interleukin; iTreg, inducible regulatory T; MC, mast cell; nTreg, natural regulatory T; Tth, follicular helper T; Tfr, follicular regulatory T, CRTH2, chemoat-
tractant receptor-homologous molecule expressed on Th2 cells; CXCR5, C-X-C motif chemokine receptor 5; CTLA4, cytotoxic T-lymphocyte-associated protein 4; TGF,

transforming growth factor; Th, T helper.

Bl
)\
i
2 O

& @¥H0] type 2 innate lymphoid cells (ILC2s)E %
o WHSI| 1 SIE " vl ¥l £ 1L 108 4Kt 2 9)
4= Q171, o]FA| S IL-10+ ILC2s2] S7h=
I Aol QTR e e o i F &
gl fj CD25 &S 2= type 1 ILCs7} 5713t
A aRlo| A ILCs7} 8%t 985 gtk

2
ol pu
rr FLJ

rE fr
ﬂllﬂ Rs)

PO o
o r% ‘Tﬁ g
i (e}
& E o BN
T oo 1o i
ﬁ [o 1 o
mn e h‘]
rlo =y

rE o
_é%
i3
rlo

o
ro

A =27 74 &2o]| w2} SCIT, SLIT, OIT, ILIT,

EPIT 5.0 2 Lz 4 9ick Ao 40 2 SCIT3 Boisl 4771 8

Ak o) 720 w2 7]82) Zpolr} 4] g A0 2 st

ek slgGa A AAko] SCITo] 6-10% A 4 )= 50

Whsto] SLITOA = 245 4 & 2 ¥]o] th 190, 1gG+ 7]e]
BAIEE X2 F 1-347H4 fAl=lglek

A Q-0 oy 2 7|7 40 2| Fof| avlAo]t) (Moderate)

29
1. ] i & = ofd 2 /)9 2] 20| E3o]ck. (High)
2. He} @ ot 27n|e) 2R E3kAolc. (High)

104 https://doi.org/10.4168/aard.2024.12.3.102

3.1H9 o
4 TN ANF TR W o] Ffol chaAls
7HAR1 A7t E a5} (Low)
5 ARAAIE 1o 734 bl e el AR
7] W Q0. § 710t} (Moderate)
1) g L 27|
Y55 o} 83k SCITS sl ofsk o pmehi|2 Helo] 9z
Sl oIk M5 HR S WO 2 Q15 HAS
o] 9122 Zo 98% HaAZItk wheba] o 2290E wff ARG

A )
ST
ot o

o] §laL, Hiof tht sigEe| 5717} Sl EAbE SCITS
oh 5= SCITE] St AA|= AT H E 3}% 11}&& ofuys
© o, FAZ 5ol 22 A} HE E0-E
A AS A= Aok

-

2) L2 7|HH
2|20 A A Q] F& 1A-S- SCIT} SLITO| 2Hy| 2 718 34}
oM v B = S ISl oF o] AR Yo BN A
Q1 o AL 9l5-& ERIskr>*” Allergic Rhinitis and
its Impact on Asthma (ARIA) A|Zof| 4 WS Q2 40}9) AJ9]



03t of - =7 WAL =AY

B oFE A =of RIS ¢he T

L. -6_‘5_ ——|
7t A A= sllde] g0 A8 5hes Ut sw i
olanle 2ot U], 58, Bl 5o ofet

27u|ge] Ao Aubglo] FE> Aol ave U2
710 Bl Are] A AT, BT AH02 WS A
2 oyt A28 Qa2 74 ol b7} glrk 3¢ of
A H

v R okl 271304 AHg o=

Eo] 7| IIAS SAAICE SCITH SLIT B e 27104)

ol 4] AT OFR LGS Bl FEE olAk] 247} 3
Al

U saad 4t »z—?; 51263 2] 20|

oﬂ /\1 Z &) 5/&}31} oF&

i

= AN
4geEA 4 ‘zlt} 70 o HAGALE scxm SLIT 2 44
SRS ARA| T, OFB AL G S ZUOR A ATE A 4
g)l\ 39,40

4) LY |55

Alto]l ZAto] Q1= L7kt 2 7|25t SEAjof| A AR 2R £
7}520) gl SCIT W SLITS A|331%2 uf, Alho] ojal 7kt

off Ay FARIVIAF NN FARLH 27|55 SRl Al 2}
2R SLITS Al38519-S- wf, Mal d1 £0] 1gG47} S7}sfal 7473
A 27] S0l ofu] A THAE S-S HAalske], Y5 gkt
A AR TN W alo] TR 2 155 20 B4
of Egol F 4 e Btk ALY 275l A WY

S| At tisiie &5 712l A 283l

T4
2753t S oJn] Al TAEA] QFdTk shA]ek 2
A
Y5+
)

5) OtE I|m| =
AHARIE 7ol 721 obeu|u)ie] S-S tiAFO 2 At
%ol 4 SCIT SCORAD F<=9} OF & AHEF& 2n] QA &
A 0,201,957 0] A1} Avof SEHE A & g v
2 Aol w2 ZMA| A= 7)o o3t SCIT Ei= SLITS o} &3]
1] H.o10] SCORAD A<= T4 (odds ratio [OR], 1.53; 95% confi-
dential interval [CI], 1.31-1.78)1} 4}2] 21 7] 41(OR, 1.44; 95% CI,
1.03-2.01)0]] {-2J3F A2 Kotk w3 Wl @ at 9)okS v
gk 8719] FAH9] Aol chgh et Aof| w2 HY aRl
e 2700 72 o mul e X 7ol A7} Qlrk= Ao]
E|ICHOR, 5.35; 95% CI, 1.61-17.77). S}A|WE E-Afof] 323k
& 1ol Y] FRet 85 A= 77 SRke] A ¢ A
T 5ol et Olé‘*éOl o] o m] 1] {0 X| = J o] ths

exe)!

A
hil

2 oo OlN 2

Qb ol

Allergy Asthma Respir Dis AARD
8ol 07k B stk

= A2 AFLeE = 7)o 4 SCIT} SLIT
AL ick 22719 OIT YA Be] ot et %‘L
ol A 98272] T HALE Ao 2 $-f, Algh PFo 2 HA Q!

Aot w, A& Aate] et o]50] 9l AR L}E}wu}
(relative risk [RR], 0.14; 95% CI, 0.08-0.24).” 3}A|9} OIT %5+ &
Fabof) A ARk} -6 gAke 2 B arlo] Agke 2 v
EhRZAJo] 3E ML, OITY] A7]24Q1 o] 52 EHRIEA] gtk
(RR, 0.29; 95% CI, 0.08-1.13). 2220 2 OIT= HY 8 A3 5
QAFHFS- S o HlEl L XS ZTIA 7| B2, 4-54]9] A]&7|0] £

o=TTa
Al BF L 27 E 7 dofol Al EAE 4 ek

39wl gulo. T3] 0] T ma%% 29l gl

ﬂ 1__'6_—1 ]

4. U QO] AZ-Fof| B At =2 3}5& Eé Ak 3

O}, e} Qo] ?amom w873 ‘# P 2

sojof 3l eof| A= 714 2%}

2k9.0] 27}k 9H AT} o ]%— a3} =1L 1183
oF 3tk (Very low)

HY 79| A-3-53} F7]5= Table 20 8oFs}Gick W QS
U =7 B2 G =AY HS SHA AlAbsHe Sl
U= 730l Aldgstoiof fﬂﬁ}% 7 EQL, A 27 A] Shafof| A oF
& A=l E6)

o] WS} 7ol = Al —’F— ‘il‘:‘r PSS e YN Y
g 272 BR1eh= 2 WY QS A=t 4=Ao|ct. up2}
A | 270 sIgE 72l et SAMFERESAIE = B3 sIgE
7F )7 SlomiA 54 e E7llo] ld wf SA4do] Qlojof gt
e A58+ AAHcomponent resolved diagnostics)7} 491 &
2712 Aokt =32 & 5 YAINE oo tigt A= FE6HA]
Aok Egh Bl 52 A9 o] 8-she] 4] Z]ollA &

https://doi.org/10.4168/aard.2024.12.3.102 105



AARD Allergy Asthma Respir Dis Lee HY, etal. * Practice guidelines for allergen immunotherapy

Table 2. Indications and contraindications of allergen immunotherapy
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Table 3. Effective maintenance dose of major component allergen for allergen immunotherapy

Allergen Study Year Major allergen Effective dose (ug) ~ Suboptimal dose (ug)
Dermatophagoides Ewan etal.® 1988 Derp 1 19

Haugaard et al.”® 1993 70 07

Olsen etal ® 1997 70
Short ragweed Van Metre et al ¥ 1980 Amba1 1.0

Creticos et al ¥ 1985 6.0

Creticos et al ® 1989 124 06

Furin et al 1991 24.0 20
Grass Vamey etal 1991 Phip5 186

Dolzet al® 1996 Dac q 5+Lol p 5+Phl p 5 15.0

Walker etal ¥ 2001 Phip5 200

Frewetal” 2006 Phip5 20.0 20
Birch Bodtger et al.® 2002 Betv 1 120

Khinchi et al."! 2004 33
Cat dander Hedlin et al ® 1991 Feld1 173

Alvarez-Cuesta et al.” 1994 113

Vamey et al.® 1997 15.0

Ewbank et al” 2003 15.0 30

Nanda et al 2004 15.0 30
Dog dander Lentetal® 2006 Canf1 15.0 30
Alternaria Horst et al 1990 Alta 16

Kuna et al.® 201 80
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Table 4. Available allergen extracts for allergen immunotherapy in Korea

Lee HY, etal. * Practice guidelines for allergen immunotherapy

Method Manufacturer Product name

Allergens

SCIT Allergy Therapeutics Tyrosine S HDMs

Tree pollen

Weed pollen

Grass pollen
Mold

Animal epithelia

Insect

Allergopharma NOVO-HELISEN  HDMs
Depot
Animal epithelia

Mold
ALLERGOVIT Tree pollen

Grass, Weed pollen

Grass, Tree pollen

Grass pollen
Hollister-Stier HDMs

Tree pollen

Grass pollen
Weed pollen

Mold
Animal epithelia

Insect
SUT Lofarma Lais HDMs
Stallergenes Greer Staloral
Actair
ALK-Abello Acarizax

Zhejiang Wolwo Bio-Pharma  Chanllergen

Dermatophagoides farinae (=20 H|2|7t ZIHX|ITI=7])

Dermatophagoides pteronyssinus (f& EHXITI=Z])

Alder pollen (2Lt

Ash pollen (EFH|LER)

Beech pollen (L =2HLER)

Birch pollen (RF&HLESR)

Hazel pollen (ZHRILIR)

Oak pollen (RHLHF)

Mugwort pollen (%)

Ragweed pollen (HX|Z)

Grass mixed (RtC|E&H*

Alternaria (ZE{LtZ|0})

Cladosporium (22t=AZ2|3)

Cat hair (00 |H)

Dog hair (7HE)

Horse hair (&

Cockroach (HFF=2])

Dermatophagoides farinae (=20 HH|2|7 t RIHX|ZI=71) 50%+
Dermatophagoides pteronyssinus (f& ZHXIZI=71)50%

Cat fur (L¥0[=)

Dog hair (ZHE)

Alternaria (ZE{Lt2[0F)

Birch pollen (RFELFS)

Birch pollen (RF&HLER) 35%-+Alder pollen (22|LFF) 30%-+Hazel pollen (ZHRILER) 35%

Grass mixed (RHC1= ' 60%-+Mugwort pollen (22) 20%-+Rye pollen (S ZZ) 20%

Grass mixed (RHC| 28} 60%-+Birch pollen (KFRHLER) 20%-+Rye pollen (E =) 20%

Grass mixed (XtC| =& 60%+Rye pollen (S ZE) 40%

Dermatophagoides farinae (SOHH|2| 7+ EHX|ZI=7)

Dermatophagoides pteronyssinus (& EHXIZI=7])

Alder pollen (22|LtF)

Beech pollen (L= RILES)

Birch pollen (RFEHLFS)

Oak pollen (RHLHF)

Tree mixed (4= =&l

Grass mixed (RtC|Z &1

Ragweed pollen (EHX|Z)

Mugwort pollen (45)

Alternaria (ZE{Lt2[0F)

Cat fur (O [=)

Dog hair, Dog dander (7HE, 7HH|S)

Cockroach (HFFH2])

Dermatophagoides farinae (SO H[2|7t HX|ZI=7 () 50%+
Dermatophagoides pteronyssinus (& ZHX|ZI=7])50%

Dermatophagoides farinae (S0H|2|7+ ZIHX|IZI=71) 100%

HDM, house dust mite; SCIT, subcutaneous immunatherapy; SLIT, sublingual immunotherapy.

*Grass mixed included pollens of Bent, Brome, Cocksfoot, Dogstail, Oat grass, Fescue meadow, Foxtail meadow, Meadow grass, Rye grass, Timothy grass, Vernal, and Yorkshire
fog. 'Grass mixed included pollens of Kentucky bluegrass, Meadow fescue, Orchard grass, Rye grass, Timothy grass, and Velvet grass. “Tree mixed included pollens of White
Ash, River/Red Birch, Black Walnut, Common Cottonwood, American Elm, Shagbark Hickory, Hard Maple, Red Oak, American Sycamore, and Black Willow. *Grass mixed in-

cluded pollens of Kentucky Bluegrass, Orchard grass, Redtop, and Timothy grass.
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Table 5. Phylogenetic classification of major pollens in Korea

Allergen Family Genus Common name
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Corylus (FHRLIR ) Hazel
Fagaceae (&HLHS1H Quercus (RHLERL) Oak

fagus (H=RILF2<)  Beech

Taxodiaceae (V&) Cryptomeria (&LFS<5)  Japanese cedar

Weed  Asteraceae/Compositae ~ Ambrosia (THXIZ<5) Ragweed
pollen (==t Artemisia (243 Mugwort
Canabaceae (Afzf) Humulus (2tH&==<5)  Japanese hop
Grass  Pooideae (ZOFE0t)  Lolum(EREL) Rye grass
pollen Dactylis (22| M) Orchard grass
Phleum (2Z=0FRHH|<)  Timothy grass
Poa(:ZOEL) Kentucky blue
grass
Chloridoideae Cynodon (AFECIZs)  Bermuda grass
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Table 6. Example of patient consent form for allergen immunotherapy
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Table 7. Examples of protocol for allergen immunotherapy

Lee HY, etal. * Practice guidelines for allergen immunotherapy

Table 7. Examples of pratocol for allergen immunotherapy (Continued)

A Hollister-Stier (adult) C. Tyrosine-S
Vial Dosage (mL) Conventional Vial Dosage (mL) Conventional Cluster
1/1,000 (yellow) 0.1 Week 1 1 (green) 0.1 Week 1 Week 1
03 Week 2 02 Week 2
06 Week 3 03 Week 3
1/100 (green) 0.1 Week 4 05 Week 4 Week 2
03 Week 5 0.7 Week 5
0.6 Week 6 1.0 Week 6
1/10 (blue) 0.1 Week 7 2 (red) 0.1 Week 7 Week 3
0.3 Week 8 0.2 Week 8
06 Week 9 0.3 Week 9 Week 4
1/1 (red) 0.05 Week 10 0.5 Week 10 Week 5
0.08 Week 12 0.7 Week 11 \Week 6
0.15 Week 14 or Week 16 10 Week 12 Week 7
0.20 Per 4 weeks Maintain 1.0 mL per 4 weeks
025 Per 4 weeks D. Novo-Helisen Depot
_ 0'_30 Per 4 weeks Vial Dosage (mL) Conventional Cluster
Maintain 0.30 ml per 4 weeks Strength 1 (green) 0.1 Week 1 Week 1
B. Hollister-Stier (child) 02 Week 2
Vial Dosage (mL) Conventional 04 Week 3 Week 2
1/1,000 (yellow) 0.1 Week 1 038 Week 4
02 Week 2 Strength 2 (orange) 0.1 Week 5 Week 3
04 Week 3 02 Week 6
1/100 (green) 0.1 Week 4 04 Week 7 Week 4
02 Week 5 08 Week 8
04 Week 6 Strength 3 (red) 0.1 Week 9 Week 5
1/10 (blue) 0.1 Week 7 0.2 Week 10 Week 6
02 Week 8 04 Week 11 Week 7
04 Week 9 08 Week 12 Week 8
1/1 (red) 0.025 Week 10 Maintain 0.8 mL per 4 weeks
0.075 Week 12 E. Allergovit
01 Week 14 or Week 16 Vial Dosage (mL) Conventional Accelerated*
- FERTEES Strength A (stripe) 0.1 Week 1
Ok FelEE 02 Week 2 Week 1
Maintain 0.15 mL per 4 weeks 04 Week3
(continued) 06 Week 2
08 Week 4
24 WO 0] TN HIZS| AehalA] Fojols g Stengt Bl 015 Week
S SAhgo] SIS 79 HA e Eo|=A] D HI-Gs| ekl 02 et ek
A2 HANE TelT 2 Gk B, 2 kel ot o o e
ol gifjole} sitjeie AlFEE | =19 Ht oF o] th= Maintain 0.6 mL per 4-8 weeks
7] wfitoll A 0 2 =2 A =7 ek 2 A TR Al *Preparation containing grasses and cereals pollen for adults.
o2 g|Ey] e aES AREHE 29 Rakg ol diet o
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Table 8. Recommended equipment and medications to treat anaphylaxis

* Stethoscope and sphygmomanometer

* Tourniquet, syringes, hypodermic needles, and large-bore needles (14-gauge)
*Aqueous epinephrine hydrochloride 1:1,000 wt/vol

* Equipment to administer oxygen by mask

* Intravenous fluid set-up

*Antihistamine for injection (second-line agents for anaphylaxis, but H1 and H2
antihistamines work better together than either one alone)

* Corticosteroids for intravenous injection
* Vasopressor for intravenous injection
* Equipment to maintain an airway
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