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Intralymphatic allergen-specific immunotherapy
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'Division of Pulmonology and Allergy, Department of Internal Medicine, Gil Medical Center, Gachon University College of Medicine, Incheon; *Department of
Otolaryngology-Head and Neck Surgery, Gil Medical Center, Gachon University College of Medicine, Incheon, Korea

Although allergen-specific immunotherapy (AIT) is a standard treatment for allergic diseases, only 5% or less of patients in whom
AIT is indicated have been receiving immunotherapy because AIT needs a long-term therapeutic duration of up to 5 years. To over-
come this limitation of conventional AIT, Kiindig and his colleagues first introduced intralymphatic immunotherapy (ILIT) in patients
with allergic rhinitis, publishing their results in 2008. Since then, 10 clinical trials that evaluated therapeutic efficacies and adverse ef-
fects of ILIT have been conducted. This article reviews the clinical trials of ILIT and suggests unmet needs in research fields of ILIT. (Al-

lergy Asthma Respir Dis 2020;8:53-65)

Keywords: Allergen, Immunotherapy, Injections, Intralymphatic

M E

Ao 2 HE] 1000 | A 1|=to]| 4] Leonard Noon} John Free-
man-> Y| 27]8|¢ SRS A0 = 3F S0 HY 8 (allergen-
specific immunotherapy, AIT)& AS-0 2 A|d¥s}o] 1 = &1}
£ Lancet 320 AR sIGITE Z2ju} of Al7]ofl= ob2] SAIth
9] @ AEZooIsiA}el Pirquet7} A3 eE | 2719 7ffido] HH
ShE Al7|s= ofglom, oiet & A Ak xR S Ao R 5
el o] tigh WS festal A} 519laL, s At %
Yo tfj st of| 45 (prophylactic inoculation against hay fever) 0|
2he = Al & HEEE Ik Ty AREAQl A A St gt
FUSoIHA QS P/ WA= ol A
AEdflopt el 27] F4do] ¢t
» 204 FRE o] 5 U2 9] Ishizaka F-50]| £
A Ll 27] HeREE-9 ;

A IgE7F A= AL A 27
O] 28 7|91 Th2 A 29| 9 Hh-of it 7ido] 2

51 Upafok, TS o]l 2]
SxjollA] 4|5 Tha el
3 2 9l8-2 olasi el

] O 2X] 27} Mot AN e

Ao el E3HE LRI Qo

O O
o =

2 ot ofele 497t

H T 0 % Tejt 5
2 oRdom uE 4 gl

=7t B8P uhol A

-

3971 9lek
[SJASS
AR

it

| El= gk 5% oW

Ol AR AJRYE| L ek AaA] © 2 A 27 ek A H 7] = -
2luetE et ZAAC AAA AT Abele]l 2191 A

R
olo] 710] ghlviel axlel TS FHsHe e AR e
EQlste] Q|27 A8k BY H340 2 ARFo A U2

7)Ao 2 QIR A1 ARel o] e EolEE Ales o] Atk

Correspondence to: Sang Min Lee () https://orcid.org/0000-0002-9568-2096

Division of Pulmonology and Allergy, Department of Internal Medicine, Gil Medical Center, Gachon University

College of Medicine, 21 Namdong-daero 774 beon-gil, Namdong-gu, Incheon 21565, Korea
Tel: +82-32-460-2634, Fax: +82-32-469-4320, E-mail: sangminlee77@naver.com

*These authors contributed equally to this study as co-first authors.

This study is generously supported by national research foundation of Korea with the government fund

provided by the ministry of Education (NRF-2015R1D1A1A02061943).
Received: April 3, 2019 Revised: May 2, 2019 Accepted: May 2, 2019

5

© 2020 The Korean Academy of Pediatric Allergy and Respiratory Disease
The Korean Academy of Asthma, Allergy and Clinical Immunology

This is an Open Access article distributed under the terms of the Creative

Commons Attribution Non-Commercial License
(https://creativecommons.org/licenses/by-nc/4.0/).

3

https://www.aard.or.kr


http://crossmark.crossref.org/dialog/?doi=10.4168/aard.2017.5.6.121&domain=pdf&date_stamp=2017-11-30

AARD Allergy Asthma Respir Dis

2 =l 14 Y FEES 25T - sl AslE
LGo|| Fofsl= YuAU e S0 MY Q¥ (intralymphatic aller-
gen-specific immunotherapy) -2 YJatAUjH S Q% (intralym-
phatic immunotherapy)of| thaljx] Th112} gk

HIHILHALHO| =

204 Ao 28] F2J5|t)8ke] 2]8ka}0] Thomas M Kiindig=
“Geographical concept of immunogenicity & A3 oFF k" 1

4 7HL=L9_ 7HB}:Z—] o7 Ny o]-tl‘:] 1‘;]— _T,q-71-r;]- =3 E%] ’é;)]-%]_oﬂ =
35h= T A|2EY B A+ 1,00097] Sof] slupol B2 E4] 3+
of et 2 g wieio] SABHElY] SfRIAE Felo] TS B2 £A
o T AL} BAIZE whfol Bk B4 57t Az 2o AF
NS W[ A = 2 o1 gz 41

SolElo] 91 erojA] ufolej o] Solel T 4|} BAIEE
Ap=3te] -5 e BASIA] 7] Hhdo] FHSolH e 8Ro) A
vjsht stz Fole A 22l a3 o) vlSo|AQl T
ot Feto| == o B2 it 7l B shupito] QI HEd®
E Eoli divkes A

b ol St

rlo 01-)1
:12
2
ot
)
i
I

i

o &
)
o
fu
N

51 5157} Raslo 451402 3 5119 4]
237 st} oj2lat FFeSolul ayle] 34
Thomas M Kiindigt= Gabriella Senti 53} 374
3 AEA 2N B E e R selan s 395
EEa 2T ool M HZA| FARBE= § JH‘H‘E@.
SYE A3 AIESIIAL" o] 2912, 299, v, )=, g

o1 1% B o 8 ] B B
Fol, 7, AR =] el viet ubAlie e o] 2= &t
93282 WK QAR ARk

m{m )
_)ir‘
Ll
i)
ox
°
12}

AA7IA] HarE A R B el Table 13
2
2:91259] Senti 50] 4% AT R EYT 7ol
A= 2] Z7ERel] ofalf FAdol e Al
B} Qg EIel ) ARG8T a5
2, 54%)0 2 FA9] upstel = violaule] 2 el )
&= Bk FEl= T o] dto A Yt 8
Aol A= 34 -S 1,000 SQ-U (standardized quality unit)
o) §250.2 3 3300] AAN 47 A2 2355 ofof Al

54 https://doi.org/10.4168/aard.2020.8.2.53

Kang SY, etal. * Intralymphatic immunotherapy

Ao, oFIY 2 o3l Ak
ety ol AYetsisiet A st
sasiol 234 AR 4o} FABIS0ch o
a2lo] <Jat e =71l B 202 0
A3t T9po] FLUL ol g3 el ale] 2wl
° WA F2E]A Al 2o YA F(random-
ized double-blind placebo-controlled trial) & &3l H7 |5 T)”
A glof A= Hylander -5'°0] A2 5 E% zht] 7150 9
AR L= S 157 e = YupiH e ey
off Tt FA AL} o]l FARulY Al EH 2 A=
AJRYSERAL, 2 Fofl= A AL 5 3672 = Efjstoq o
A FALE Al At 7&4‘% Hhgsglon,”
2| Lol AFARHRe} R Z7ERof SAlof AR AlEA L=
781 2t 6078 T = oF S Alslitel 22t
t] Z7Fo]| gt YA @82 SAlol AlRYst= ol5 4
FALHIA Al 2t A ATE AsEGITE” ghE A9
2 714191 Ahlbeck 5% AR 5.0 2t 7)) 23]
/ol e dH = nd 2R 8T (2 ol theiiAl 48)&
tjAro 2 ek TUAE T FHEfe] YAl (Open-label, sin-
gle group assignment) & AJ§5}o] 2| 11 AvE Hhslick
Qlnk=o] A= Witten 5200] A2 Z27k5of] of ek Al &
g 2714 2t 43785 th o = oS AR ARt
o Y ATE st 7189 FubdEe an Aot

gl 34 el WY 75 SxoAH|(Phleum pretense)l]

o
1%
o
2
N

iz
2

=i
lo

O

r Kl 2 12 Hr o
E‘I‘T%
H okN

N
)
|
o
o o
=

!

gstRon], AT WA B VRSl ARTO.2 gstel 2
) A 63100 ZAH FATLUS B FASL,
) AR 3800 AHA HHGLE B FARL Lol
3 ARG E FARIOR, Ul 22 o 24 63)

ol ZAA] eI AI945 Yol FALBck P Hnk=io] o2
QA7) Schmid 7 S0tk ko] ofat AEA =
7M1 B 79 g0 2 Beha B FeEe 9y
2 Attt
7 ©12]2] oA1L= 1]2] Patterson 0] EzobAu] 2
7o eJgh A eIl ae 9 Gl 1524410 B A
QU 2 1588 0 2 ol P ASlA AlEthE o
AFRATLE AT, Setetol A £ At AR,
A, e 31/5-2 19pole] 2J3) F4o] FEEl FHA de=7]
¥ B 19 0 2 kel Bln g Pl T
5 At
A7) B st e Ao sk ok
3}
URLEECRELREEIEE ZEE TRl s
2| gglolglon, 5 oAyt ;o] 7, HHAE7 |2k

EI



Allergy Asthma Respir Dis AARD

snuissAuo.sd sapiobeydojeunsq ‘dq ‘seutie) sap
-lobeydojeuua 'y ‘suun ABiajje ‘ny un uabosu uigioid ‘NG exodsuen uabnue Jejnpow ‘[y|A ‘8|qe|ieAe 10U N ‘suun Aujenb pazipiepuels ‘n-ps ‘Adelsypounwiwi snosuenagns ‘108 ‘Adelayiounwiwi aneydwAienur ‘|

(uonaalul pig) Bop oy B g

1e2.Joj Ny 01 'dQ *Ja 104 Ny 0F
(uonaalur puz) Bop Joy Bw ¢

18910} Y € 'dQ 410} NV 6 (vsn 12810C
(uonoalurisy) Bop Joy B | '\ ‘sueajiQ Ma 181SIa1s!||oH) 180 pue fop Jswubisse "l L0Z
VN VN Ll VN e SYaB M\ 7 1eaJoyNy | ‘dgiqloiny € s1aeuxa uable||e snoanby ‘aywisnp asnoy  dnoub ajbuis ‘|aqe-usdy  “|e18 88
(vSn
(uonaalur pig) NN 052 "X 00y punoy ‘y1y) asuajeld 29100
Jouayd (uonasfut puz) NN 00L wina|ud |-181ua) 1oeixa usjjod pa||0U03-0g8oe|d ‘e
VN 8 / UL BUIJES [BULION e S\ 7 (uonasfuis|) N 0§ sseb paglospe-apixaipAy wWniuiwnpy ua|jod SSei5) ‘pul|g-8|qnop ‘pasILopUBY  U0SIaNed
(Wewusq
‘W|OYSIB0H ‘Qll8ay-Y v ‘asuaield 910¢
wnajyd ‘plemn|y) 19enxa uajjod wawubisse ‘21
VN VN / VN £ SEEIYY N-0S000'L  Sselb pagiosge-spIxoIpAy wniulwn|y uajjod sseiy  dnolb ajbuis ‘jagel-usdg pIwyas
(suonaslul
8AIe €) G| (QnIBay-y v ‘asusield w€l0C
/(suonaalu wina|yd ‘premn|y) 10esxs uajjod pajj05u00-0gaded ‘e18
VN vl ande g)y| aulleS €109 SPIZZ N-0S 000l  SSeld pagiosge-apIxolpAy wniuiwn|y uajjod sseig) “pui|g-a|gnop ‘pasiLiopuey ualIM
(QIIBqy-y1v ‘preniy) §8L0C
uajjod ssesb Jo us|jod yauig Jodap Jawubisse e
VN VN 8 VN £ SYF8M §7 N-0S000°L ‘paguospe-spixoIpAy wniuiwny  uajjod sseib/youg  dnoub s|bus ‘lagej-usdy  §8gIYY
(QIIBqy-Y1V ‘preniy) (pis yaes 2810¢
(pewus( ‘wjoysio uajjod ssesb Jo uajjod yanglodap  uanif uabig|e auo) paj|onu0d-0gade|d e
VN 0¢ 0€ ‘Qllaqy M1v) pLeinfy € Sygemy N-0S 000'L ‘paciospe-apixoipAy wniuiwnyy - uajjod SSeI/Yalg  pullg-B|gNop PAZILOpURY  ISIAY||BH
(QIIagy-X1v piein|y) 19102
[91]408 91140/  (pewusq ‘wjoysioH uajjod ssesb Jo uajjod yaug Jodap pa||04u03-0g8oe|d ‘211
¥N  Buipnjour'gp Buipnjour’lz - ‘Qlleqy Y1) preinly € RN N-0S000'L ‘Pagiospe-apixoIpAy WnuILNy  usjjod ssein/yalig  pulld-e|gnop peziwopuey  JapuelAy
(o118aY pa||0u03-00aoe|d
M1v) epixoiphy (QIIBqy-Y1V ‘pieniy) pul|g-ajgnop €102
WINIUILWN]E INOUYHM uajjod ssesb Jo uajjod yaug Jodap paziwopuel ‘e1.
/ 8 [ Syuan|ip usbia||y e SYBIN 17 N-0S000'L 'pagospe-spIXoIpAy wniuiwn)y  uajjod ssein/yaig +o)id |age-usdg  JapuejAy
(Auewus
‘Bunquey ‘9 109 B HAWY d8j0ig
uuewyeng Aq painioejnuew) spioe
aul[es ul (pewuaq oulwe |z 4o Bunsisuod uigioid 9107
‘punssyLiapal uoisn} pajejAsoaA|buou ueuIquI0da) ‘211
0}93s01g Bejuualg (uonasfui pig)Brigl  e’| pla4-LyIA PaGIospe (pewusq Jablagia
‘9 [8Bo1pAyy) (uonoalur puz) brig  ‘punssyuapal4 1013as01g Beyuualg paj|0u0d-0gade|d 2107
VN 8 el 8pIX0IPAY Wniuwn )y € RELNY (uonaafuris|) Bri | 9z [aBoipAuly) apixoipAy wniuiwnjy Japuepiey  pulig-s|qnop psziuopuey °[e3s UsS
(0118ay-1v
‘DS pien|ly) 19euxa us)jod pa||03u0d 18007
5 VN 86 VN ¢ LYY N-0S000'L  Sselb pagiosge-spIxoIpAy wniuiwn|y uajjod sseiy  paziwiopuel [agel-usd) |18 nusg
u‘nS  u‘ogsdeld U ‘wnidA e
Buinigoal UM YHm 0g82e|d suonaalul  [ensaiy| aso( adAy uabia)|y/ ubisap Apmig Apms
/adAy19npoig
spalgng  spelgng  s198lgng

(810 01.dn) sjeL [eaIud [[7] J0 $|030104d *| ]gEL

https://doi.org/10.4168/aard.2020.8.2.53 55



AARD Allergy Asthma Respir Dis

Eofslgie

() T 0] AoA] 4% 7HA0 2 33je] AN YA FAl
2 AABAOR, B AT oA 33] FAHE Al AR
3} 7 63] FAFE ek AR WRslg oL Fof 71
72247 Aol BIe

(@) Senti 5] 72t Rl Ae] e wlshuicl et
Elﬁx%u:]oﬂ_g_ﬂ—lﬁ_ ]:]]j_ﬂ_ﬁ]— OE],@]'/\]@'Q‘ H]—Eﬁ]— o]_‘i;; r,H_l?_LH
A7 ol ASINY AR AT GAIH e
AREIglon, 4] ol et g7k Fee) g g 2
ik

UMHALHHH QHO| X253}

A7) 2318 AR o] 22 Ak Table 29} ek
941 Senti 5o O3] A2 215 Yubrhwiol 2] QAT
ofl A= QiutAlufIol a3 Aol 212 Aol 13| welaw /)
Al 1Ak 3AAe] Sk 8y AE R B 5 HE R 114
SA BB |27 Ak St 1A B4 191 )
A 4o gsfuolck SATAI R AT} Bsh e AR

T 3 A 27| A allergy season or pollen season)of| A Ysi}Al

el 2] AJg2o) AT Gl ek AR HIE 7} skl 2
] AR} 03] SOl M g 31 2w A 2o,
o G5|ehAel WA MRS 9 UG 72632820
oy

1453 weRaAle] AL Tahel ey Adwat 5
Stk WA A o A SEARo] T Wk
7 ubdui e o Aol b= W e A =R E a7l 3
T S| Y] A, ol WS A=Y
rdAof w24 vkt o] 27} P w8 Al
o} W2 Flojick £} ofefgt HIuLSE 7 Ak WL ey 7]
A 2H5E 33 Fof| = 7 Al ol A &5 3] A= A

J10Fo] BFY-E- thAkC & 3T Senti 5°2] FHA oJup A @
] AT IR AN S S g 3

A=}

)3+l 5 5 (maximally tolerated allergen concentration)E 12} -f-
B4 WA E R Ak 19F titoll A= o] gt 2|Tiak
27 A2 Ak ulastel A A 127 5 38 27kl v
o YA R AEZoIAE 7oL 27kt Aol Sl
ek el 714 3000 ] 2 skl Lo

81, | 2-2] 8 - 5)of| A AE-SH mini-rhinoconjunc-
tivitis quality of life questionnaire (mRQLQ)% &&= 749444

56 https://doi.org/10.4168/aard.2020.8.2.53

Kang SY, etal. * Intralymphatic immunotherapy

of el FF 291 4
0] 013¢0] g1 QRPN A 5

° ) RS BA Y02 JubiHe LR S RS
) el 3 el 2] ARl 13 f BB O
27] ZAS AgEo] Slobaut §ofsb AEgie B
oftieh A9l So%ol 4 Aol AL I} 2haslck
AN PR L RT3 %#(nasal

Hylander

sl o, tlxtih= vJﬂ 7\}013 Holz] ¢k OPE}

Hylander 50| 20160| 1 113+ S4x QQAFILo)| A = A} &L}
&2 TEE R4 e R °‘J1L’“Lﬂmojﬁm & Al2Yst
e 13} A 7R R 2T S AR S A g2
7] Ao A ARdto] flofeEatEr F-oJ5HA| ZiAE Lo, 5
A|FE] ARG W= F-oJ5HA| AAsiAl = ghghom], W ax 7H
A 4711 39} E"‘i@.ﬁm T A L 27] Aol Alsgh vl
Abol| K9] HIZA) Zte f-ofsiA] hasshA] ot o, dlubAu
o @ Aol Al Z] B 527 Sl fosHA A E 12
gollA] AL EE| T AE RolE ‘ﬂ] AL 2ok o] ARERIET}
Hasiglon, o5 F Bl EHANE AR 98l - 30
1 5.9] Q2] A oap] e EIch

H7 Hylander®] F5 A7 50] A1 2.2} 21e] 27)20] 5
Al 28 A0 B T 2 F S o A
b'o]] 7P7L 3147@1/\}0}& OLL}/HLH Oﬂ %

el 12§87 o) T8 ol vl

74/\]' ZH| AUt~ (total nasal and ocular symptom score) 2}
H]"“*—’F(nasal symptom scores)”} T Q%] 7HA] 8-1174L 3 A]
Ftolx WTJ 317 7HAalicks w3t oF | 2 7| u] A et v A E
@ SR 113, A7 10l 2, 77 QAR 71

U =
t,év—r%,’é}o,@-s

=% 3 A5 3R A A
R o] & 3 A2 HJr—‘jr%I =27] AEGHel 1*]@%01
ESTRE v«lokﬂl AEIa, He e o] % A ] 4|27
HEIRlAE olet T4l 7idE = S Biou &
o2 FOslAl= Rt ?Jﬂd, g 27|
A A RoA AR gk

A A9 21T 9 %Hﬂl_
U FAMCR fFofohA] AL, AP =S FoF T4
S T A A Al o] S-oJ3t 2ho)7} §gle) £
FACFER} TIsi A= W e o] & A ApRhreL 1t o] 4

o]N
°>~
E
i
=k

mﬁ, oo"
2
o2
X
e
i

T i

o, >



Allergy Asthma Respir Dis AARD

(ebed 1xau ay 03 panuijuo?))

(uoseas ssesd | [71-1s0d Buimoy|oy uwnine Butnp)
uosess sself | [-e4d Buimoo} uwnine ueys JayBiy
ploysaiy uafiiajje jesen

N

(uosess uajjod |[7-1s0d pig By} Je)e) auljaseq o} 8jgeledwo)
1V U1 19811X8 Y2uIg JO UOIEUSIUOD BAJBIONOI]

(L17] Je1e Syuow | |—8) Buljaseq eyl Jamar]
uabls|je Ayrown yum | dyN Ul $8100S woidwiAs |esen
(L17] Ja1e Syuow | |—8) Buljaseq eyl Jama
uahiajje Aypoum
UM | YN Ul sa109s wodwAs Jejnao pue jeseu [ejo}
(uoseas
uajjod ||71-1s0d 15| B3 3e pue |[7| Ja}e sypuow ) dnoib
171 8Anae jo uonendod-gns panoiduul Ut 8uIjaSeq UeL JamaT
(uosess uajjod
L71-isod 3s| 8y 1e pue |[7] Jo UonenIul 8y} Jajje syluow p)
dnoub ogaoeld pue suljaseq 0} a|gesedwo)
VN U1 $8100s woydwiAs [eseN
(LNIJaye
sypuow ) dnoJf ogaaed 03 8|gesedwod ‘auljaseq Ueyy JamaT
VN U1 $8100s wodwiAs [eseN

(1171 48ue syeam g 1) ogaae|d ueyy Jaybiy
auljaseq uet. Jauybiy pjoj-i/
1dVN U1 uonenuaauod uahiajje pajeiajo} Xe|
(L1 Jeye sieak € tesh |)
dnoJf ])S 01 8|gesedwod pue aulaseq ueys JaybiH
(L1 48ye sypuow ) dnoib 1193 pue auljaseq ueys Jaybiy
1dVN Ul uonenuaouod uabis||e paless|ol Xej\|

(uoseas uajjod |[7-1s0d pIg 8y} Ja)e) auljaseq 0} a|gesedwo)

Buipnjoul Ing "ewyse 10} ygy] pue S9| Buipnjoxa 8100s [BIIPSJ

(uoseas youiq |[1-1s0d 1S | 8y 1e)

dnoJb ogadeld ur Ajuo asn paseaiouy|

(uoseas youiq |[1-1s0d 1S | 8y 1e)

dnoJf aAnge ul Ajuo asn paanpay
Juaned ewyise Ui uoiejeyul isiuobe-zelag

(uoseas sselb ‘yauig | [71sod 1s|, ay1 1e) dnoib ogaoeid

Uey Jusnbaly sse| asn paseaiu] ‘Jusnbayy siow 8sn paanpay

18|01 BUIWEISIYRU. Jo/pue SON

uajjod | [71-1s0d 1S | 8U} e pue |[7]] Jale syuow ¢) dnoid
1171 '8A19e Jo uonejndod-qns panosdwl ul auljaseq UeY) 8sn $sa7
(uoseas uajjod |[7j-1s0d 1S |, 8L 1) BuIjaseq 0} a|qeedwo)

(uosess uajjod |71-4s0d
15| ay11e) dnoub |[7) 8AaR JO J|BY U BUIjaseq UBYL 8Sn $S87

(uoseas uajjod | [q1s0d 1S | 83 3y) 119S 01 8jqesedwo)
doup afs auiwelsiyaue "yay1/Sal 'SIN
(uoseas uajjod |71-1s0d 15| 8y 3y) dnoub |)S UeLy 8sn $sa
auIWeISIyNue [eI0)

(uoseas sseib |[7-1s0d 15|, 8up 1) uosess uajjod | [7j-e1d 03 8|qesedwos)

07104 Apeam

(uoseas sseib |[71-1s0d 15|, 8U3 1) uosess uajjod | |7j-8.d Uey} Jamo aq 03 pua|.

SINIS pauIquiod Ajeq

(1171 4814 uosess usjjod yead yaam-z 15| ayp Buung) dnoib ogaoed o} s|gesedwo)

DY pue wawssasse [eqojb SyA

(1171 4o uosess sseib yead yaam-z 15|, ay} Buing) dnoub ogaaeld ueyy dnoib | 17| annae suonaslui-g ui Jaybiy usag

dnoub ogaoeyd o3 a|qesedwos)
SINIS paulquiod |ejo) Ajiep afiesany
(uosess uajjod |71-1s0d pIg 8y} Ja)e) Buljaseq Uey) JamaT
0104
(uosess usjjod |[71-1s0d pIg 8y} Ja)e) Buljaseq Uey) JamaT
SS1d
(uoseas
sselB ‘youig | [1sod 1s|, ayy 1e) dnoif ogaoed o} 8|geseduo)
JusWBA0IdW! ||BIBA0 QYA
(uoseas sseib
"youig 1[71-s0d 35|, ayp 1e) dnoub 0gade|d uey Jamoaj 8q 03 pus|
a100s [E}0} pUE 8dUeCMSIp das)s DY
(uoseas
sselB |[71-1s0d 15| 8y 1e) dnoub ogade|d Uy Jamo| 8q 0} pus)
(uosess yauig |[71-s0d 3s|, ayp 1e) dnoub ogaoed uey Jama]
uonauny [euonows ‘stuoidwAs aAs/asou-auou pue [eseu JT0Y

(uoseas
uajjod | 71sod 1s| 8y} 1e) dnoub ogadeld ueyy siow paaoidu|
$3109s woydwAs 21613]|e [euoseas SYA
(uoseas
uajjod | 71sod 1| 8y 1e) dnouf ogaoeld ueyy siow paaoidu|
sa109s woydwAs 21619]|e [euoseas SYA

(1171 48y shep gpg) dnolb |9S ueyy Jamo| aq 0} pus|
0T0YwW Ul $8109s woydwiAs aha pue |esep

(1171 Jeye s1eak ¢
‘1eak ) dnolb ||9S 01 8|gesedwod pue auljaseq Uy} JamaT]
sa109s woydwiAs a1fiajje [euoseas SYA

19102 '[e 18 PIUYIS

wE€10Z B 18 USHIM

5810C B 19198y

2810 "B 18 ISIVY|I8H

1910 ‘218 Japuejy

€107 ‘218 Japuejiy

910 ‘e 18 Jabiaqialy

C10C ‘e 18 hus§

800 '[€ 18 husg

1dv 10 1dvN Ul uaBiajje 0} Ainnoeay

uonedipsw anasal Jo 8S)

swojdwiAs a1big||e 4o uoneIAs| |y

(uonen|ena Jo 1uiod awiy) 198y annadelay |

Apms

(810Z 0 dn) s{eL [eatuijo 117) 4o sae8 dnnadesay) z ajqeL

https://doi.org/10.4168/aard.2020.8.2.53 57



AARD Allergy Asthma Respir Dis

Reactivity to allergen in NAPT or CAPT

Tend to be lower than baseline (4 months after ILIT)
Lower than baseline (12 months after ILIT)

Nasal cavitary volume decrease during NAPT
Tend to be less than baseline (12 months after ILIT)

Comparable to baseline (4 months after ILIT)

Nasal symptoms during NAPT

NA

Use of rescue medication

Therapeutic effect (time point of evaluation)
Tend to be less used than baseline (4 and 12 months after ILIT)

Tend to be less used than baseline (12 months after ILIT)
Antihistamine eye drop

Less used than baseline (4 months after ILIT)
Oral antihistamine, LA, ICS, and LABA

NCS

Alleviation of allergic symptoms
Lower than placebo group (During the 1st 2-week peak grass season after ILIT)

Leeetal. 2017%,2018* ROLQ
Lower than baseline (4 and 12 months after ILIT)

SNOT-20
Lower than baseline (4 and 12 months after ILIT)

Allergic symptoms during exposure to house dust, dog, and/or cat

Lower than baseline (4 and 12 months after ILIT)

Mean TCS

Table 2. Continued
Patterson et al. 20167

Study
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Comparable to baseline (4 and 12 months after ILIT)

Primary endpoints are shown as boldfaces.

ILIT, intralymphatic immunotherapy; VAS, visual analogue scale; SCIT, subcutaneous immunotherapy; NCS, nasal corticosteroid; ICS, inhaled corticosteroid; LABA, long-acting beta2 agonist; NA, not available; NAPT, nasal aller-

gen provocation test; CAPT, conjunctival allergen provocation test; RQLQ, rhinoconjuctivitis quality of life questionnaires; TCS, total combined symptom and medication scores; SMS, symptom-medication scores; RTSS, rhinocon-

junctivitis total symptom score; SNOT-20, Sinonasal outcome test-20; LA, leukotriene antagonist.

Kang SY, etal. * Intralymphatic immunotherapy
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Table 3. Local and systemic adverse effects of ILIT clinical trials (up to 2018)
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Study

Adverse effects during or after ILIT

Local

Systemic

Senti et al. 2008

Sentietal. 2012°
Freiberger et al. 2016%

Hylander etal. 2013'

Hylander et al. 2016"

Hellkvist et al. 2018

Ahlbeck et al. 2018

Witten et al. 20137

Schmid et al. 2016
Patterson et al. 20162

Leeetal. 20177, 2018%

Pain of intralymphatic injection

Tend to be less than venous puncture
Lymph node swelling

Comparable to placebo group

Discomfort of intralymphatic injection
Tend to be less than venous puncture
Comparable to SCIT group
Late, but not early local reactions
Exclusively occurred in active ILIT group (n="5) compared to placebo
ILIT group (n=1)
Mild early and late local reaction
Exclusively occurred in active ILIT group (n=69) compared to placebo
ILIT group (n="5)
Large local reactions (>5 cm) only in active group which were alleviated
at subsequent injections
Mostly mild to moderate adverse events such as local reactions at the
injection site, tiredness, and mild rhinitis

Local swelling at the injection site
Exclusively occurred in active ILIT group (n=24) compared to placebo
ILIT group (n=0)
Local swelling (n="1), itching (n=1) at the injection site

Itching (n=2), whal (n=2), tendermness (n=>5) at the injection site in active
or placebo group

Pain of intralymphatic injection
Comparable to venous puncture

Large (>10 cm) local reaction (n=1)

Itching (n=6), heating sensation (n=6), erythema (n=6), edema (n=6),
pain (n=5), wheal (n=3) at the injection site

Pain on right lower quandrant abdomen proximal to injection site (n=1)

Mild allergic reactions of urticaria, angioedema (n="6)
Compared to mild (n=18) and severe reactions (n=2) in SCIT group

Tend to be lower than placebo group
Active group: mild (n=5) and moderate (n=2) reactions
Placebo group: mild (n=9) and moderate (n="5) reactions

Only 1 late mild nasal symptom, 4 mild early and 2 mild late nasal
symptoms in placebo group

Only mild early and systemic reactions in both active (n=8) and placebo
group (n=10)

Only mild systemic reactions in both active and placebo group

Mostly mild to moderate adverse events such as local reactions at the
injection site, tiredness, and mild rhinitis

One severe reaction with a decrease in peak expiratory flow and itch on
neck and trunk requiring intramuscular epinephrine injection

All adverse events were mild in both active and placebo groups

Decrease by 19% in PEF, quickly normalized after inhalation of
beta2-agonist

None

Mild systemic reaction (n=1)

Moderate systemic reaction (n=1)

Severe systemic reaction of anaphylaxis requiring intramuscular injec-
tion of epinephrine (n=2)

ILIT, intralymphatic immunotherapy; SCIT, subcutaneous immunotherapy; PEF, peak expiratory flow.
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