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Biologics for Allergic Disease

Amornrat Prasertcharoensuk
Relief and Community Health Bureau, Thai Red Cross Society

Abstract

Biologics are drugs made from biological products and created by biotechnology.
Monoclonal antibody drugs are biological drugs that mechanisms directly to the molecular
level such as cytokines or immunoglobulins. Monoclonal antibodies are a very effective treatment
in cancer disease, autoimmune disease, diabetes mellitus, and allergic diseases such as Asthma,
Chronic urticaria, Atopic dermatitis, and Chronic rhinosinusitis. Monoclonal antibody drugs have
become the new drugs of choice for the treatment of patients who have not responded to
standard treatment. This article presents to understand the biopharmaceutical production
process especially monoclonal antibodies, which from the beginning, aims to explain the
structure of monoclonal antibodies, their mechanism of action, the immune response of drugs,
dosage, drug administration, and how to use them in the treatment of allergies, including Asthma,
Chronic urticaria, Atopic dermatitis, and Chronic rhinosinusitis. In the future, who will choose
more monoclonal antibody drugs for treatment to match individual or personalized medicine
by the particular biological level measurement. Although these medications are expensive,
biosimilar drugs have been produced. Biosimilar drugs are replicated from biological drugs, but
cheaper than biological drugs. Therefore, in the future, the widespread use of monoclonal
antibody drugs will increase and learning the mechanism of the action mentioned in this article

will make it worthwhile.
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Tutatudiaunnisiaasymavtedn
30157 917739 (biologics) WWugnfifimawauuay
fiolviale eonunegsrawiadlugie 30 enuan
saanalnveseduduniseangrilaeased
cytokines w3asruugiinuiulaenss vinld
UszanSnmveselinadusgiaunn e1@dng
(biologics) Afmardlulsamagiiuiae Tulu
Tnausaweufiued (monoclonal antibody) Fath
W ldlumssnunlungulsagiivwivineg laud lsadin
(Asthma), TsraufuwEeds (Chronic urticaria), 1sa
Aunflusifims (Atopic dermatitis), salwssagn
wazledasniauiiess (Chronic rhinosinusitis)
Hudu uidosmnendsastinaunsiaduelvl
Fetu madanldlulsagiuieingg Ssaaden
thinlilungulsadilinovaussdensinuluefin
v3elsafiflonisguuss unaruieiiaueds
pruunnduluveedying (biologics) Inewiu
glululpausaleufiued (monoclonal antibody)
ﬁﬁmﬂ‘iﬂﬂiﬂﬂuﬁLL‘Vs\ljﬁﬂﬂéﬁ’li’mﬂ%ﬂﬁiﬂmiaaﬂqwé
dielidlaeTaing (biologics) TéABsu

8133901

£1%730q (biologics) LUuNGRsTINM
8wl (biological products) ﬁgﬂa%aﬁué’w
waluladTanm e13230g (biologics) Aeedidl
AUUTENBUNNTININ 8NAIBETU LADA dIu
Usznouveudon Bu tieife wadlsaniin Wiy
Frouduuunlusiu (recombinant proteins)
St Judu Fednvazvedaouduuuvilsiu
(recombinant proteins) A% Alauanau
UseNauvedqauvsd iy il visowaduosyud

g13199q (biologics) fniilaseasned
Tudouuardvuialuanaiilugnineniiadrsan
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dulszneumand Feseneuludeivdunay
voslUsiu dima wasnsndamdsn (nucleic
acids)* waznsnseduniiduiuldieninendiaing
MndnUsznaumaadl e132ing (biologics) 7l
unumaddalunsdnwlse feeniiflduuszneu
voslUsiu Galusiuiifimnuddnlulsamagiu
Ao Tululpaueaueufued (monoclonal antibody)

sruun1sReUaupasiinuiuluime
Pdeuddyuiavis Ao weufued (antibody)
$19N8LATNUBUAUBRA (antibody) lnegnnszu
INUBUFALIU (antigen) wagyinliiiuAzen
Q:ﬁﬁmﬁ’uLﬁmﬁmﬂumimuaumuw humoral
immunity Fadu adaptive immune response
IneLauAysf (antibody) azitnluduiuloumiau
(antigen) Tdu18nade wleliliueudiau
(antigen) wwihuAsenluseniels” uweusived
(antibody) A Buylulnayadu (immunoglobulin)
findnlnonaraunioad (plasma cells) Gy
wWudenvnstiadaulnles (B lymphocytes) lny
lassas1aveswauRued (antibody) danwauzilu
U Y Usgneouse ndwWulng (polypeptide)
2 ¢ lngusiaze Usenaulume heavy chain wae
light chain lagdau heavy chain Usznausig
nsaegdly VH,CH1,CH2 wag CH3 light chain
Usenausunineziilu VL,CL Iagdiu VH wag VL
uduiifinisuusiudenda variable region
¥l immunosglobulin fiAnumannmaneannay
Fsegdrutaregaves Fab (antigen binding site)
Hudnufidl antigen binding site Lisufunoufivau
(antigen) @71 CH2 way CH3 LSun11 Fc
(crystallization fragment) Judwdiansadu
Fc receptor Uuivasgaatuszuuilauiu’ any
U7l 1 (Figure 1)
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Constant region

Variable region

@ Heavy chain
G Light chain

Figure 1 The structure of the antibody (antibody)

LouAvef (antibody) Hulusiufiddry
Tussuugiiduiu fedu FefimsdunuiBnisats
antibody Fusn Ingerdemaluladniadann
Tdmnuianulasainewazgliduiuine) laegn
fufiaFusiuein w.e. 2505 Aszimadiu Yoshio
Okada dunuli¥aisula (Sendai virus) wiedne
fi Murine respirovirus Ssanansavitliadeeg
wasuTwiule (fuse cells) wazlul wa. 2514
Behzad 1dla$awule (Sendai virus) wasusiu
(fuse) Wwaduzssludlau (myeloma cells) 7indn
auylulnayaduwila G (immunoglobulin-G) fiu
wadwzSadaidenvnitliausondnduylulng
yaduwila G (non-producing lymphoma cells)
wudndevinnisuaudtu (hybrids) v¥iliiead
fsmiuduanusondnduylulnayadusin 6
(immunoglobulin-G) I¢ uaglud w.e. 2518 1Ju
iarwrseldimaluladlunisnanlululnaves
wouAUeA (monoclonal antibody) o lawy
Georges Kohler gy Cesar Milstein Lﬁuéjﬁuwu
Tneiueaauzissludlaun (myeloma cells) 113
wen cell line flansandnuoufived (antibody)
ATumgld wmaeusan (fuse) fuwadsdugau

(spleen cells) 311y (mouse) ﬁgﬂﬂiw’ju
piifudumewadiladoawasainung (sheep
red cells) thunmzdssuans hypoxanthine
aminopterin thymidine medium FawaduzSs
ludlaun (myeloma cells) agl3ifl hypoxanthine
guanine phosphorribosyltransferase enzyme
JuhligaauziSeludlann (myeloma cells) 1a3ey
iuln sy lwadiivaousiusfusewing 2 wad
Fanantuiniy ezedaiuleld F9sendn
hybridoma #sfaiwadugissludlan (myeloma
cells) lngsamduimaddugau (spleen cells) 910
Y (mouse) 7ifidauTules (B lymphocytes)
$rununn Aindeueufived (antibody) fewwad
dindenunsainung (sheep red cells) uoufven
(antibody) findnannalulad hybridoma i o
Tululpausaloufusd (monoclonal antibody)
Tulee®® ﬁ?ulﬂuﬁgﬂL%Nﬁu‘ll@ﬁﬂﬁﬁmuqﬂ’liﬂ%’m
TululPausaloufuaf (monoclonal antibody)
quilniswmuiseifiesainnislddaulnled (8
lymphocytes) 910 mouse LUasunndunsld
chemeric, humanized wag human ugsudaun
Tnefimsinuiliviiouseufvefvosuyudinniy’
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Murine (0% human)
suffix: -omab

i\ r
Chimeric (65% human)
suffix: -ximab

Humanized (>90% human)

Yoy

suffix: -zumab suffix: -umab

Figure 2 Monoclonal antibodies obtained using B lymphocytes from different sources

nasNInMIRIeeenuiuTLILNN
Tugng 20-30 U esrn1seurdelanislaniivun
FeSunmustumisiienluoengns wu sengnsi
wadueise (tumor) azidudinsanana (infix) 3
ta- §eangNdT cytokine TRATINAY (infix)
31 ki- 1Budu wazdnnsldlumuuasfiinves
NSNARLBURUBA (antibody) LU 1970 chimeric
19A131 xi-, 910 humanized 19A131 -zu-, 370
human 19A171 -u- Wag A1898A28 -mab

#m3U monoclonal antibody aufiunisuennis
91U (function) ensiege e1%1ing (biologics)
Tunagilui 19U omalizumab #1317 -zu- Usuan
11917313970 humanized @2ug1 dupilumab
fAF13 -u- Fawanadvhanan human Wudu
Fadaiunualag World Health Organization
(WHO) 138n31 International Nonproprietary
Names (INN) program s?iqﬁmiﬂ%’wwa’]aﬂ%y’ﬂ
YounFIeg 19N T3endenanisnad 17 (Table 1)

Table 1 The nomenclature of antibodies according to the International Nonproprietary Names

(INN) program before 2014 and the year of revision 2018. 2018 by cutting species substem B.

Pre-2014 INN
1. Prefix 2. Target sub-stem A 3. Species sub-stem B 4. Universal stem
random -b(a)- bacterial -a- rat - mab

-am(i)-  serum amyloid protein/
amyloidosis

-(i)- cardiovascular
-fu)- fungal

-gr(0)-  skeletal muscle related
growth factors and
receptors

-k(i)- interleukin

-U()- immunomodulating
-N(e)- neural

-s(o)- bone

-tox(@)-  toxin

-t(u)- tumor

-v(i)- viral

-axo-  rat-mouse (pre-substem)

-e- hamster

S primer

-0- mouse

-u- human

-vet-  vetetinary use

-Xi- chimeric

-Xizu-  chimeric-humanized
-ZU- humanized
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Table 1 Continued

Post-2017 INN

1. Prefix 2. Target sub-stem A 3. Species sub-stem B 4. Universal stem
random -ba- bacterial - mab
-ami- serum amyloid protein/
amyloidosis
-Ci- cardiovascular
-fung-  fungal
-gros- skeletal muscle related
growth factors and
receptors
-ki- interleukin
-li- immunomodulating
-ne- neural
-0s- bone
-toxa- toxin
-ta- tumor
-vet- vetetinary use
-Vi- viral

nsi3endevesueviived (antibody) Ty
ananasAnseuielan (WHO) 11" Intemational
Nonproprietary Names (INN) consultation
denanau wA. 2564 Ak1un Taefinisdsy
Infix (target substem A) AUANSIST 2 (Table 2)
wazifiesanniswauinianaluladiindnen
TululAauealeufued (monoclonal antibody)
1nTu Taenns modify Tudruvedusiu ladnes

Huludiuwves variable region nselugiuves
Fab (antigen binding site) %38 Fc (crystallization
fragment) n3adn1sansenianalulad vinlu
#n39unU antigen launni 1 vl F9lasinng
fmunteasielv Taeluildasie -mab wsly
mawhemumeluladfivsuldsulasiasawee
lululAauealaudued (monoclonal antibody)
Taouuadu 4 ngu aupsdt 3° (Table 3)

Table 2 The nomenclature of antibodies according to the revised International Nonproprietary

Names (INN) program.

Target sub-stem A

-ki- cytokine and cytokine receptor
-ler- allergen
-sta- immunostimulatory

-pru- immunosuppressive
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Table 3 Designation of monoclonal antibodies.

Stem Definition
Group A Unmodified immunosglobulins
-tug Monospecific full length and Fc unmodified and no mutation
Group B Antibody artificial
-bart Monospecific full length with any point mutation introduced by engineering for any
reason anywhere Example heavy chain constant domains (CH1, CH2, CH3)
Group C Multi-immunoglobulin
-mig Bi- and multi-specific immunoglobulins regardless of the format, type, or shape
(full length, full length plus, fragments)
Group D Fragment
-ment All Monospecific domains, fragments of any kind, derived from an immunoglobulin

variable domain

n1511e13330g (biologics) unldlulsa
nfu (Allergic Disease) Wiumssnwiftogludugn
defthglineuaussienssnwiseiiaeiin
Tuefin lsAnandusinfinsléondaing (biologics)
Wltluns$nw laun Tsaiia (Asthma), lspauiiy
30%4 (Chronic urticaria), Tspfiugfiufavs
(Atopic dermatitis), Jsalnsaagnuag ledadniay
3054 (Chronic rhinosinusitis) udu Tsa
yagfuiiudulsafifimansuaussmagiduiu
WUU hyperresponsiveness' fafinizliiuse
ﬁﬂﬂixﬁu (antigen) YA U{ATe MUY Type-2
immune response Ingunfiledidanszduiiy
a13neniui (allergen) WrunmMeszUUNIEla
MIBITUURIMTN Azl snavauasszuuniiAuiy
17?& innate WLag adaptive immune response 5¢UU
innate immune response Lﬂuﬂﬂimauaummﬁ
LRNITLAILY EJEJ‘U?L’mJ eplthetlum ceLls Fao1m
xfinsnouauowasLULIURgfuANIEAY U
UfAsenineliiAnlsannegiuidy asdinng
movauesuIan epithelium cells Tinds
cytokines IL-33, TSLP (thymic stromal
lymphopoietin), IL-25" sflunumddaylunis
ﬂizél:u group 2 innate lymphoid cells (ILC2)
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Ju cells #9mu innate immune response
LazaLNTanas cytokines IL-5, waz IL-13 dudu
cytokines fidndylunisnouauesszuugiiANy
WUU Type-2 immune response @3u cytokines
IL-33, TSLP (thymic stromal lymphopoietin)
gafidrudAgylunisnsesu Adative immune
(Figure 3)
N19MDUAUDINDNIY ﬂuﬂmummmﬂ mnsuu

response Th2 A78 Ae3U7 312

1367791 adaptive immune response Faflfauuy
humoral immunity tag cellular immunity lag
humoral immunity Wumsaevausweastanlvles
(B lymphocytes) iilAnueufiuef antibody)
é'fﬂLLamLﬁaﬁmazmamauauadmaﬂizuugﬁﬁuﬁ’u
Ao WouRlau (antigen) lUUULOWAUSR (antibody)
fisuuy mast cells Fefe immunoglobulin E
ﬁ%’uagﬁfa mast cells 1ilo wouRiau (antigen)
TuduueuRved (antibody) LAAN1S cross link
13 mast cells #8315 mediators #3919
histamine VilsAnetnsdu W' Jadunis
mauaua\‘umumzéju adaptive immune response
Th2 é’aLLamﬂuiﬂﬁ 3" (Flgure 3) NSABUAUDY
mamayﬂmmummm%mmu adaptwe immune
response 7y cellular immunity uu AONT
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Vauesiidulnles (T lymphocytes) FaAnain
dendetric cells Inendu CDa T-cell \udrundn
wardsudy T-helper type 2 (Th2) Faanunsn
WAn cytokines IL-4, IL-13 Gsnsedudaulles
(8 lymphocytes) fivhliAnueufived antibody)
$1ana17 T-helper type 2 (Th2) @unsaqga 1L-31
FaaursaviliiAneinisduld wazuonaini
Samdn cytokines Tidfnyfe IL-5 89 IL-5 uaz
IL-13 funumdrAyaaU)iseinisnauauss
Y93319018 Aonszhuidadenyidledluila

A
Innate Type 2 Immunity

(e i OO Hleroen
deoe
1L-33 TSLP IL-25
Oo
L *@ " ‘

——a

Dendritic cell

0 i = %L IL-5Ra

,;x}""

Mast cell Basophil

Y camoe

Eosinophil

Antigen-Specific Type 2 Immunity

IL-31
Naive CD4 /
; ILd#IL-lS@ B cell

IL-4Ra 3=
ILC2 Th2/TfhCell

Siglec-8 |L-5l IL-13 IL-sl IL-13

y Prostaglandin D2
b i &3 5
b s 3'%3 IL-5Ra ‘\g}ﬁ,

: " e

Eosinophil

(eosinophil) Feinlwdnssniausinag dnns
novauasdoasieniud fasdnuds fiyn
finsdniau Wy duindinasnau Vil
soansnoniu vliiAneinsle vieveuiinty
v3efifanifsenraviilAaui i uluiniu'
fauandlugufl 3% (Figure 3) drunismeuaus
WU T-helper type 17 (Th17) tuanunsanuld
Tulsagiiwiusnulates drunisnevauasiuy
T-helper type 1 (Th1) agwululsa Autoimmune
disease (IsAfiAuiuAILEY)"”

B C
Type 1 and 17 Immunity

S O ()
———

il

e

£L =g

Sensory nerve

&,
et

Dendritic cell

Th17Cell

ThiCell l‘“’

IFNy [N
TNFu ¥
b = _.'/

MNaive CD4

IL-4Ra

P S |

Histamine

Leukotrienes. Neutraphil

Mast cell

Figure 3 Immune response to allergic disease. (Adapted from Morita H, et al. 2022.")

Tsmita (Asthma) Julsafifinisdntan
SoSsesvasnau {theariionnimveuwmiios To
wlunthen welallidesnia (wheezing) 1Anan
AUleiinsnevausdseasneiiul vilivasnay
SniauiFesiogadaiiios maneuausswesansne
QﬁLLﬁﬁé’ﬂwmzmjLﬁu (hyperresponsiveness)
yliEimsgatumemaenau wiomsdinanaliiaeh

136 |

finswasuulas (variable) Sve19eeiituidulni
leldevenevasnan vienaifisesssaunive
flonsudaadleditadoannsedulifnenssniau
fivaenau 15afin (Asthma) \Judgwmitdday
wszingthelasunisgualimangay o1l
AUlespsueulsmeua uazdeTinla ludaglu
Tsassnanadulymszaulan Jediuumnenssng
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waznsldlugUlglsaiianiu Global Initiative
for Asthma (GINA) m113U71 4 (Figure 4) wifiu
idmssnwigUasdifionnislsaiinedtegunse
(Severe Asthma) T STEP 5 1 vidaannls medium
%39 high dose 989819 inhaled corticosteroid
33U long-anting beta -agonist (ICS-LABA) 5Ge
%381 medium dose U84 inhaled corticosteroid
37ufU Formoterol (ICS-formoterol) &7
Finuornislaldfesionisuouniesluyag
nansfu nieflonnisneuniesluginaisiu
sTimsnsaamsyhauesUen (Lune function

test) fianas MUAIMULIYEY GINA guideline
Tifiaen long-acting muscarinic antagonists
(LAMA) wieufial dose high dose maintenance
inhaled corticosteroid wsalnugaLRusoYa
izazé’fu (short course oral corticosteroids) 139
g19ufine Leukotriene receptor antagonists
(LTRA) wazdslsifiToamnayfiansanen targeted
therapy (813ja.1) w3081 biologic lunmssnwmu
phenotype Waz endotype ‘U@ﬂﬁjﬂ’sﬂﬁi@l‘lﬂui’mﬁ
T91M3gunse’

Symptoms less than 4-5 days
aweek
Track 1 STEPS 1-2
Using ICS-formoterol as  AS-needed low dose ICS-
*Controller and Preferred
Reliever RELIEVER:As-needed Low-dose ICS formoterol
=
Ry tham severely uncontrolled asthma
twicea
month
STEP1
Track 2 Take ICS whenever
Using SABA as SABA takan
~——> Controller and
Alternative Reliever

RELIEVER: As-needed Short-acting beta2-agonist, or as-needed ICS-SABA

Figure 4 The treatment of asthma in adults according to the recommendations of the Global
Initiative for Asthma (GINA), adapted from Reddel, et al. (2022)° (ICS = inhaled corticosteroid,
LABA = long-acting beta2-agonist)., LAMA = long-acting muscarinic antagonist, SABA = short-acting

beta 2-agonist, OCS = oral corticosteroids)

nsl¥inTioing (biologics) TuelAlsniiatiy
azarganan1snsulaeg1eunn waryivan
nsldUsunaeseiuaiiesessaie andildly
Tspiinfila Sun155Us0991ND9A N39S HAL YN
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wiisansgoinsn laun g1 Omalizumab,
Mepulizumab, Reslizumalb, Benralizumab liag
Dupilumab nadenlfdulivanyauuigiae
wiazs1edu Aeddonain phenotype was
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endotype ¥84U18 phenotype vaUielsniin
&N Ja0908190819UINABIN1ILINLEUIINEATT
nagiui 13un31 allergic disease Feosuele
lugufl 3 (Figure 3) #slugy A uaz B Jawad
fiisrdosegnauinie Wadonvidledlufla
(eosinophil) phenotype agnsfiaasie U7
Tsafiadidu non allergic disease Faonvazny
Tugfthefighu viellamzguyd Wudu Jawad
dlngiierdesfewadifinidonnisvsila
(neutrophil) ﬁmamiugﬂﬁ 3 (Figure 3) 9L
Genldufimunraudensfieongnilinsaiu
phenotype flavvilimeuausssonssnen Tsaiiaty
fadhzinssniauiivasnaudiutanemileusy
Wi Ursusazaufinendaninszauvluiana
Timiloudu fadnedu uddefivhliuenUszunn
AUaelaunnsnduiudednume endotype vos
wiazAu laguuivan edassviiafe n1sdniay
Wuy Type 2 inflammation 8&1ga (high T2)
il cytokine IL4, IL5, uaz IL13 Wuwieades
%ﬂ%zLﬁﬂé’ﬂﬂﬂgﬂﬁ 3 (Figure 3) dhBnuianils
483 endotype Ao Type 2 inflarmation 8E146i1
(Low T2) faifu n1sidenldendaing (biologic)
andenlbinssdeseauluana vse cytokines
fazsilvigienavauasldiBeiu uinsnsaam
biomarker §3ilaauin 91vazdeslinsnsaden
aszaudaidenynidledluila (eosinophil) wag
N19ATI9 nitric oxide Nsauwelasen (FeNO)
Faduwusiu high T2 Aanansadushelunis
Genldedaing (biologics) Tuauldlsainguuss
(Severe asthma) lgr*'#'7*

&1 Omalizumab Hu WSunsSuseaduy
g1ausniaudl we. 2546 Taseadievenie
IsG1 kappa humanized monoclonal antibody
Tnse1azluoongnsduiu free IgE fudsnstuii
381N IgE Ly high-affinity IE receptor (FceRl)
flagjuu mast cells waw basophils Weelugud

n3EUINTINEY Tlvaanssniay Adaannis
nszfuesasniuild” uenaind endsan high-
affinity IE receptor (FceRl) ﬁa%iuu mast cells
uaz basophils ¢e Yeusdvesen Omalizumab
anansoldlugitheenguinndt 6 Piuld uansaa
Iiinmsnszdusioasienius (Allergen) 31919
n3I9PELaeA specific IgE levels #IDNTIVANT
Ao IuNN19EIMs (skin prick test) WarAI3iKa
total IgE Ingp1@g/sening 30 1U/mL-1,500 1U/mL
FaduArvemuglivnazusemalng daums
ansgeiEnild 30 1U/mL-700 IU/mL Tsanansn
Tenidlalnedadldfiomimn 2-a dUanilasen
Usumusziuimin TaedemsseTidanneul
FULS (anaphylaxis) Ingeniitaeaneinisfisunes
viouTiaUszanm 25% uagtiiun1syinauvesuen
(lung function) wasarndunaiunnnan 10 U o1
Mepolizumab 1#§unissuseaiied w.a. 2558
lassas1sendy IgG1 kappa humanized
monoclonal antibody aaﬂqwéﬁ interlukin-5
(IL-5) vinlsilianunsaluduiv interlukin-5
receptor (IL-5R) flaguuiiinidenunidlodluila
(eosinophil) vlwannisentaulusisniele lag
Hlalugtaeongunnn 12 Y3uly Taedeudd
fosdisuiulindenv1iledluila (eosinophil)
1n71 150 cells/mcl w3alugae 12 houd
Snuliadonyaledluila (eosinophil) 1nni
300 cells/mel. Ssanunsoldenils Tnedavun
100 fiadnsudnlatmvitann 4 dUam tendsseds
Zoanmsfindonss videgatn usu msldend
TugUhelsavia wuh Hwane1nsiiEuvemeuiin
Uszana 50% wazifiunisviaiuvesden (lung
function)”® Tuddawn w.a. 2559 v fleangns
willaunue Mepolizumab faen Reslizumab
Iaseasevessndu 1gGa kappa humanized
monoclonal antibody wagifugunuuiiiaditen
mauduidons Tasvunie 3 Tadnsuseming
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1 Alandu Ferdmunie 01y 18 YAl 1w
Wadenuledlulla (eosinophil) 1A 400
cells/mcL Tuting 3-4 dUansinausney ana1nis
f3uveaURinUsEINM 50%-60% wavkiiunis
v9ureelen (lung function) 19AI55239A0
N1SAANITLATULSS LAz 30In1AnTone 5"
YoUANENITEINET Mepulizumab Lay Reslizumab
AensUimsewazuunfild 3981 Mepulizumab
Ao larantdeininIsuTIsEIMTeLIISUNS
$nw1azaraINnI1en Reslizumab d@dululdnun
W.el. 2560 81 Benralizumab 18usniieangw’
E"Jjuégdﬁ subunit of Interlukin-5 receptor (IL-5Ra)
foguudaideny1n8ledluila (cosinophil) 3
Hunstudmuiumsadney 81 Mepulizumab
wa Reslizumab devilfannissniaulusianie

% ! = . o v
LRUBLANAIIADYT Benralizumab 7\]3'1/]'16[,‘1/1

Watdenv18ledlufla (eosinophil) 1inn1e
apoptosis #18 Fuhlisiuiuananiteddy
wAZENHINIINIEAUYVUIUNT antibody-dependent
cell-mediated cytotoxicity (ADCC) felaseasng
Y981 1gGl kappa humanized monoclonal
antibody faustldluany 12 JaulY Tduau
Watdenuadledlufla (eosinophil) u1nA7N
150 cells/mcL ww1n 30 faansu Anlarani
yin 4 dUaniaTu 3 Afausn vidsanniu vn 8 Ui
aneINITNLSUTRINOURAUTENIM 25-60% WAz
Wisnsviauvesten (lung function) azann1s
Tenaiiesessls TonssyTinneindone1s?
doulud w.a. 2561 erfildsunisiusesdionn
Dupilumab \Ju 1G4 human monoclonal
antibody 1Jugnidsasieiainayed 100%
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Liimilouendaing (biologics) inanthasuiiiy
humanized nnseangsveen Dupilumab th
Jueniteangniunnerafuendinanunsiaae
bNTNE maaﬂqwéﬁ subunit of Interlukin-4
receptor (IL-4Ra) IﬂﬂmaaWﬁﬁ]uEmEN Interlukin- 4
(IL-4) ua Interlukin-13 (IL-13) &4 cytokme i
fununlu Type 2 inflammation mgﬂm 3
(Figure 3) Baenitazdrvannissniauradlsaiinld
Tnenguithmneenguinndt 12 B3ulu Tasvun
400 fiadn3u AnldRamisnsausn ‘1/15&%]’1?15‘14 200
fadnsu 9N 2 FUnaf wie 600 fiadnda ASausn
‘maamauu 300 Hadn3u yn 2 dan Tummw
muqmwmwuq (Atopic dermatitis) 70A33%39
foidesmeniay wasmzindenens Tnsanoins
fiSuvemeuiinUszana 50-70% waglfinnis
yn9uvealan (lung function) %
e%290 (biologics) Tuuriazawiy UBNANAPN
NaLdoAIUTELIU Endotype a7 1119 Global
Initiative for Asthma (GINA) laluziiinisidenen
el 1donen Omalizumab luauiduneudin
saufuaufiwieds (Chronic urticaria) w3e
Idn3993n (Nasal polyposis) #3081 Mepolizumab
Tupuldiifinnedindenusledluila (eosinophil)
11NUABLIA LU Hypereosinophilic syndrome
38 Eosinophilic granulomatosis with polyangitis
(EGPA) #13081nd3 Dupilumab Tuauildunouii
suiiulnsaynlaasniaudess Tuiuifadnmmyn
(Chronic rhinusinusitis with nasal polyposis:
CRSWNP) vi3eillsnniiuiiEavida (Atopic dermatitis)
e’ 102% Tgldagussnag Aldlulsadio
JULTY (Severe Asthma) ANLA15T 4 (Tabled)

= v
AsLaen Y
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Table 4 Food and Drug Administration (FDA) approved biologics recommendations for severe

Asthma, adapted from Agache, et al. (2021)"®

Biologics Drug Biological Mechanism of Target Dosage Cautions
structure Action population

Omalizumab  1gG1 kappa Binds to free Aged 6 years 75-375 mg - Anaphylaxis
humanized igE and inhibits and older with  subcutaneous - Eosinophilic
monoclonal  binding igk to igE  positive skin every 2-4 weeks conditions
antibody receptor, on mast  test or invitro (adjust dose by - Serum sickness

cells and basophils reactivity to body weight and
(Anti-igE) aeroallergens serum Total igE)

Mepolizumab  1gG1 kappa Binds to IL-5and  Aged 12 years 100 mg - Hypersensitivity
humanized prevent bindings  and older with  subcutaneous reactions
monoclonal  of IL-5 and IL-5R0L  blood Eo > 150 every 4 weeks - Helminth
antibody (Anti-IL5) cells/mcL or Eo infections

= 300 cells/mcL - Herpes zoster
within 12 infections
months of

enrollment

Reslizumab IsG4 kappa Binds to IL-5and  Aged 18 years 3 mg/kg - Anaphylaxis
humanized prevent bindings  and older with  intravenous every - Helminth
monoclonal  of IL-5 and IL-5ROL  blood Eo =400 4 weeks over infections
antibody (Anti-IL5) cells/mcL within  20-50 mins

3 to 4 weeks of
dosing

Benralizumab  1sG1 kappa Binds to subunit Aged 12 years 30 mg - Hypersensitivity
humanized of -5 receptor and older subcutaneous every reactions
monoclonal  (IL-5RQL) with blood Eo 4 weeks for the first - Helminth
antibody (Anti-IL5SRQL) > 150 cells/mcL 3 doses then once infections

every 8 weeks

Dupilumab IgG4 human  Binds to subunit Aged 12 years 400 mg - Hypersensitivity
monoclonal  of Il-4 receptor and older with  subcutaneous as reactions
antibody (IL-4RQL) eosinophilic initial dose and - Helminth

(Anti-IL4RQL) phenotype followed by 200 infections
mg every 2 weeks - Eosinophilic
or 600 mg as initial  conditions
dose and followed - Conjunctivitis

by 300 mg every
2 weeks with
co-morbid atopic
dermatitis

lsagiiuiildenlululaaueaneuived  uaglsalnssaynledasniauFesa Huiusadnieayn
(monoclonal antibody) 11%11135n¥1LONAIN

15ATIATUUTI (Severe asthma) EaillsaauitwTas

(Chronic rhinusinusitis with nasal polyposis:
CRSWNP)
(Chronic urticaria) lsARUAIWH (Atopic dermatitis)
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Tsnaufiwiods (Chronic urticaria) Ae
Tsmiiflennsauiiy wieuadadonnmsuaiivan
wiemumeiunaiunnd 6 dUav @
dwlngidumsdniaunszquanslussneiisad
Aeates tuvadifindenvndledlufia
(eosinophil) waaLlintdanuiiulaila (basophil)
waaiadenvaulnles (ymphocyte) wag
fiddnyfe mast cells 1o mast cell Tnunsediu
Y IgE e autoantibody %38 complement
v3ean3enee) vl Mast cells &% histamine
genun VildAnenisuan fudaty msshw
auﬁm’%@%’ﬂummzﬁﬁami%’ﬂmLﬁaﬂmmmiIms
THeuduivdalndilidg 2™ generation H -
antihistamine) laganansausuvuaiisnuiie
ALIMTN 2-4 §UA wavanansafiuvalafs
Avihvewualaund ddlineuaussduuzth
Tumseunuazelsy wugtlilden Omalizumab
Tunssnw dawvestszmdlne dlifdywides
AldIeRwugtlild Omalizumab wWuldeniu
enlesunseudRNA TN NUAMENIINNTEMIS
wazen NIENTNAIsIsuavlildnwiUisla
aufiuisessiileny 12 Bululinevauasionts
Shwmunnsgiu tnglvivunn Omalizumab 300
fadn3u un 4 dUni viFooraasiiinmnaléi
600 fadnsulusedilinovaussianissnw

Imﬁ'ugﬁuﬂ’ﬁwﬁh (Atopic dermatitis)
\Junguemsredidnuareinisdu uaziufiam
Sniau Fednvarariiseslsmamesa viense

26,27

UsngermsaaustToiin wieunandaiuseTany
lunseuath Fslivstladonsusnuasadoniely
nsdu Bavnadsinsanuansiogiiuiiiiy
i wazenanunAulsAnduidus 1wu lseiin
(Severe asthma) 38lsALWBIMS (Food allergy)
WDusu msfnwuenanndnidesdnsedunda
wushlrldesumielifdiaurutu vieunads
Foamenaifiusens wiesnanlidug sause
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Tus1efifionisunn end23ng (biologics) Az
wazlssumsersiFll flsaundusiiomids (Atopic
dermatitis) fae1 Dupilumab 3senld5unis
$UTBIIINBIANITOIMTHALEIVDIANTTOLNTN
el w2560 ildlugvaelsngiusiRomds
ﬁ’;uLL’N (Severe Atopic dermatitis) VL(;]}(;IJQLME]’]EJ
6 Tiulu Tuvssimalneuurihilengunnnd 129

1%
=

Julu Aiduguusslaglinevaussienissnu lng
Useifiue1nnsil 16 dUaviinevauedson1ssnw
viola® Tspitunfusiiamds (Atopic dermatitis)
fIdnwalzn13SNLEURUU Type 2 inflammation 3
i cytokine Ao Wy Interleukin 4 (L-a),
Interleukin 13 (IL-13) wenanilfanui eansiu
Faiendoaiu Interleukin 31 (L-31) vi3audingzita
T-helper 17 (Th-17) fifidnuAeadesiunissniau
Fesdlulsnilgne 22
Tsalwssaynledadniauiieds iy
%ﬂﬁmwuuﬂ (Chronic rhinusinusitis with nasal
polyposis: CRSWNP) 1iulsafifinissniauidess
Junsenauiuu Type 2 inflammation £in13
LﬁﬂaLﬁaﬂﬁgﬁ interleukin 4 (IL-4), interleukin 13
(IL-13), interleukin 5 (IL-5) w3eusinseii
immunoglobulin (Ig)E %38 thymic stromal
lymphopoietin (TSLP) enfilsr¥uniseysialdly
feiifsndnisaynluoiginnnii 18 B3ulU fe
81 Dupilumab, Omalizumab Wag Mepulizumab
Tnensfnwawlvgfinnueinisd 24 dUans

11,17,34,35 LL@%gQﬁIiﬂauﬂ Alen

naela Suen
TululPausaloufuaf (monoclonal antibody)
Tunssnen WL AMguies (Food allergy)™?’
n38l3A Eosinophilic granulomatosis with
polyangitis (EGPA), 13A Eosinophilic Esophagitis
Jusiu wisglugiaveanisinuide
glululaauealauAued (monoclonal
antibody) @aluie WU 81 Tezepelumab

Wy human IgGZK monoclonal antibody
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aaﬂqwéﬁué’a Thymic stromal lymphopoietin

=2

(TSLP) @
immunity Feendilaunsn@dneilglulsaiia (Asthma)
1spgeaslUanas (Chronic obstructive pulmonary

Wunuvvdiaglu Innate type 2

disease), Iﬁﬂiwswgﬂquﬁ’aé’mméa%’q Uy
%@ﬁmx‘ﬁmuﬂ (Chronic rhinusinusitis with nasal
polyposis: CRSWNP), Tsnaufiwidess (Chronic
spontaneous urticaria) Waglsa Eosinophilic
oesophagitis ugFina1 Ll UTRINDIANS
DINSUAYERIEMITOLEN Wosumeu .. 2564
Trisnwlulsafinguuse (Severe asthma) Tuaudi
9NN 12 T duen Ligelizumab Wuensialugl
Fu#lulsraufivdess Chronic spontaneous
urticaria) %ﬂ@z&az%dmmﬁmq Fagduen high-
affinity humanized monoclonal anti-IgE
antibody veangndadiafuen Omalizumab 7
Tunsnuauietufeaii® @uen Nemolizumab
ndnwlunisanen1sAuludUieniiuiEmds
(Atopic dermatitis) Fagndu humanized anti-
interleukin-31 (IL-31) receptor® uenandl &l
g1lululpausaleuiuen (monoclonal antibody)
Snannanefindnuagiiuldifeaiulsamaniu
WU Tralokinumab 101 human monoclonal
antibody anti-interleukin-31 (IL-31) 1131
Anwldlulsagiuiiovids (Atopic dermatitis)

81 Cendakimab 1du humanized anti-
interleukin-13 (IL-13) monoclonal antibody
ihundnwrlulsa Eosinophilic esophagitis
81 Lebrikizumab 10u humanized anti-
interleukin-13 (IL-13) monoclonal antibody
hundnwlulsaiin (Asthma) 81 Astegolimab
U1 human monoclonal antibody ﬁLﬁaﬂﬁugﬂ
Interlukin-33 (IL-33) receptor @s1@nuw1lu
15Ain (Asthma) 81 Lirentelimab 181 humanized
nonfucosylated monoclonal antibody
aaﬂawémsq sialic acid-binding Ig-like lectin 8
(SIGLEC8) Tloguuiwadiinidonyidledluila
(Eosinophil) waz mast cells WandAnwilulse
Eosinophilic gastritis {ugu e1¢ine9 flendaeens
Fsnananalnnisesngvdausudl 5 (Figure 5)
wonanil Seflesuiillvelululraueaueuiived
(monoclonal antibody) 1¥u &1 Fevipiprant R
iﬂaaﬂqméé’ug’qmq prostaglandin D2 receptor 2
Fagaedudamssniausiigg Tulsanegiunle
uanani Ssielule flalvend¥ag (biologics)
Wy Janus kinase (JAK) inhibitors a8l
138U cytokine "19¢) Ieunng Janus kinase
(AK)-signal el usnAnylulsniiugiiu
NINtIe (Atopic dermatitis)'®
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B C

A ; ; : :
Innate 2 ity Antigen-Specific Type 2 Immunity Type 1 and 17 Immunity
_,:C =
O_, Allergen
_—— e 7
Wi
eoe
1L-33 TSLP IL-25 1
:&- =Y ] ] !
- oY L —A Nemolizumab Sensory nerve
& 2
ebrikizumab
7 Tralokinumab
Naive CD4 Cendakimab, Dendritic cell Naive CD4
Dendritic cell { a2 Risankizumab
B cell . \
— Favipiprant v @&
=y o 'HR“ . Thi7Cell
ebrikizumab) Th2/ThCell Dupilumali* o "‘ A
Lmemelunab Tralaklnumab 1117 . Secukinumab
£ Cendak-meb o T ~r Omalizumab ~ ThiCell Brodalumab
Siglec-8 Ligelizumab
Mepc-i.lzumab _/‘ '
y Reslizumab &5
..;a IL-5Ra ' Fmslaglandm D2 :
f,'-_l r“ﬂ)mu o | ‘;:-I !ﬁ’ j
Mast cell Basophil = " i IErsan o L?J:::mrl :"ne“ @" Neutrophil
Eusirmphirmwm" Benralizumab Egsinophil Mast cell

Favipiprant

Figure 5 Various biologics that exert an immune response in allergic disease. (Adapted from

Morita H, et al. 2022'%)

dyuna

8197705 (biologics) laglanizen
TululAauealeudued (monoclonal antibody)
Adueirdamatinnuagldmaluladfifmh
ongissuwzdsseauTaana vlsinnsneuaues
voslsalulumed wiennanenzfosfinmuNg
lusvezem Fsemhuldnntulugae 10 Wiuan
mawnmdlulagiudunmsunmduuuidensling
RWILYAAA (personalized medicine) 1nnu thy
wanviwelulueman hilndesdefinsansesu
1980 (biomarker) Tulsagee) 3910150
wiazyaaa anunsadenldendaing (biologics)
Iemsadmaneunntu unanuillduandidiunis
14323y (biologics) lulsaniiu Geaziiiulsin
femenesiarhiuldlumssnelsanntu S
gdsnanaziisauns udlutlagtuisusiniman
enTrimgadnends (biosimilars) F4AAKUUNNDIN
#1373y (biologics) ussnAIgnnd1 dlusunan
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