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Biological Therapy for Asthma
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Asihma is i bacrogeacoss cheomic mllamnmory d=se in B2 roepimieey Ew tha
beals b revierent cpissla syargtons . Sely dfoul die mechasises of pafSopleyiokgy
ad inmueclogy whoch slinmlates clesnie inDammation in cdlees e oo greaty
developod, The enderstzmaling of idlmomedion modisvor that is prodonminees @ varias
aaihma prhapoiygess copkd b uselul dor deveopoeat of disgross. amd drpeicd cheapy,
Stmdanl meihma thempe admanniened Sheough the aireay S Braaod o lecls mly in e
dlrsgy . The ke dedee ol el paliphysedogy asd lneidedugy of BE S ci
e velogend el of e dmps thel pedomm presamalby Trom infliEnnedion prces in
Whe girwey. in B caee s hiologicd Rimnpy, Several baologacal thempes e Been
mvedgaed Ky @ elfacsiy on Buman, msbeimg Ann IgE [Ommboamehl, Anl
Intesfteniom-  (Mepchemnab, Belibaneh,  Heamliumabl At eteinkan
HMnwerbrkin-1 2 (Mopimeshi, il Ann iofecesiin-17 CSocplimerah il Arslshimahi

INTRODUCTION

Authana iz o heterogeneses ©hrone inflemmation
ilizonlfer in respirstory tmcy thal imysacts o shou 30
Ths  chranie
hypemespasivensss  in

millice  penple  aroumd the  word.
inflamimemicn will  fripgs
iratory trawt S could lewd w0 recorment epismdic
sympdnms including wheering. shonae s af beeash_ chesd
tighaness. omd cowgh which madnly occur e nighs oo
ilows,” Majority of sshmsics can schieve commolled
iz s will slandesd oomiroller heragy dhizgh dose of
inhaled  codiooefernid {KCSF plus enpeocting
homcdodibior]. owever, obout 5% of patens had
severe  mnooatrodlod  osthien with stondird  theregy.
Fattenits with severe mloniimilled asghmn conpisd in
mdicnix wilh well wwnimblod - ssahoe cxpenonesd
incneacod of hospitilization pericd. poor guality of life
POeEL, ampmabred life siyle, sl sclvesze effeces fram oeal
poatieaernid (0%
Over the pasl decades, new onderzasdings in
comples asthma  galkophysiviopy have led us omes

therapeutc  opicas B osthins.  Clinicists sl
rescmehirs hove developsd the kmoodedge thar pethima
is D m GBI clisgaed . Bl o spescimim disciss Wil
vanonis phenodypes thal is defincd by d@fforant clinical
prafiles (genetic. envimstmental nsk facwor, age when
onsel,  clinical  memnifessarion.

pragnosis, sesponsc

tpsanrds therapy, specific [gE. s ensimnphil e bods
Muiksr amd polsular ohemokynes, sydokines, oml
protein produscisl. called as endodype”

Besearh on mediaioes aad . isdlamenasory oells
that are predorminant in warous asthiva phenobges i
comimring to dovelop diggnoss and tangetsd therapy
such s hiclogical themapy. Diclogical therapy & zow
indicited for snoatmlled severe asthma pnients wer
pasticwtar sfape of treatment ' This herpy is mostly
targeting  imflmmatien. mulecukes from $ype 2 (T32)
infanmsataon padhway uml s el s saducing
ssacarbalon. maluaising e cantrol  of  asakma
sy nuptnma, end nedeciag the me of syetemis steroids ond
s sl effecie” In this lisengue review. we disosssed
hivdogicul therapy T8 glines
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Asthry Immenopathogenesis
In the Lzt decade  arderaniing the mechasisms

of puthophysiology el ounctogy tho stineelstes
ifmanic  n0omelicn & agfime s Defn gresly
tngloped, Complkx intermaglion Betweon oybokines,
recnuiled cells, residend fiswe. and exinnss Bwclon, such
& Ellergen ond respirstory wines, triggers alrsay bejory
erdl inflammation  that - tistewe cheosdc  astims
wy T and oo Bl B0 B lasl Aepe of ashime, s
called arrmay remexdeling Airsay remodeling =
alieraiiom of dmucwme seen in small and lange resproasary
irect in some asthmo patients, includme subepitielsl
fihross, pobler cell  hoperplosia,  =mosth woscle
hyperimaphy. retilar biscmest membrane thickeming,
e neoyesculerization !

There aze sawe cells and inflaminaiory mediscrs
f ieathima that kave o bigger node thae others, Those cells
Bl nedsiors are ThE Imphidics, aosinogiils, some
prowih factors, and syiokizes, Th2 prduces 11.-F and
Inaie  Iympaoxl  eells ILC-2 & slmulate e
recruitneem and growih of cosmophil o e sireay_ L
13 ol JL=8 perfonm on B cellvgeenilice cha switching
ol immsimoghBalin E e El Ceanulossie-amaciopioae
calony-stimulating Factor (GMACSF), IL-3, and [L-5 1o
cvinking hat ore revegivieed in pronesing eosinophil
mecnmimsent,  growth, and  differenbation.  Additiona
cyinkines that alkn hive some mdex are thynric dmsmal
Fmplamprenciin ITHELF) pxl IL-32, which ac synifesmend
hy epaheliven cell snd  fibroblicn thal  peiscde
maiurstien and pctivetion of desdntic cell el nmve
type 2 limphaid cell ¢ The activitions of dendiicic
cell, with weppom of IL-25 IL-6 and mansfhioming
prowth  factor (TOFHE, ol produce Th1T  and
regilamy T ol (Treg s theg secrese 1L- 17 a5 an aclinom
The activition of Thil cell then enhances the produciion
of IL-6, IL-5 and IL-4 which kad w0 the skew of
Inflanueisory pheaceypes 1o Th2 patsem *

Thi coll war Found monmsing in the majordy
et of e ilimsi, floas withs e clevariiom of Cyi ines
pradirced by Tal, thers are IL-13. IL-5_amd 1L-4. Inthe
lung giseme, [L-073 amd 1L-8 hove ismpactul effects an
Mot girwny  stroctone, capsing halbmesk of asthne
pathadkagy: inotersed
el een of goblel el g secielon of mibies,
developmeni  of fibrohlests, synihesls of  oolloges
ertunced, and changes m responsiveres of bronciol

eeanaphilic  bedlamanation,

smooth musgle fo bela-adenenme agoni=ic. The secomd
et insgeonass effect of both interlewkin is swilching the
procluction of Ighl o 2B m B cedl, IL-2 aleo indeces
netve Tecll devchjinen  ago ™1t T coimples,
fmmowork shoms potontinl tarpet for developomend al
inlervesliom amf nes medicine !

Elaborie pthogenic mechonisms mé nnt always
presentmg  the  eome clinenl  meanifestations,  this
distinwtbon of clinical manileston §s whal Jefined
phenotype. Decades . apo, the spproach of adhma 2= a
phenoeype began with the concept of inemsic 2ahma
Inanallergicl snd exirinsic ashme (allergic). Pmicnis
wiihy eorrins gsahima ceveloped the diseass in the early
wpe of Gcir life, b plopic bstory, amld hisl 8 cewr
allergic inigoer e well ns aher allergic Rsnry, cuch =
e ema ur funitis, of Camily higory, lniziasic asthmna is
devetoped in the age of more than 40 years ald, ond is
watiaaied with gshe use of sspivin B i with allengy
somsitisalion, Whea o clinsal isial rewealed thal Thi
camokine levels wene sof differcnd oith m eaninsie. s
inriesic asdma, and 105 therapy was as effective as in
mik] fn mockerade ipthme cises (thil convered najonty of
aeihie casesd, e disginelion of exirinsic and ingissic
sthma phenetyps wae loft cut,”

A study by Wenzel, erai in 199 Becime o mew
phise of the distingtion of phenctype.” This sy
included 34 grvese asthma palients with eefrciony
centicestoroil-dopendenl; 1 in lumg, [ hem,
sechabrenchinl  biopey, chinieal higory, asd  sllergy
kealizg wers evalustcd, Foemen sovore wslhmabics hal
nearly  ahsemt eosinophils @ ivemumchisinchesnical
enamwinashm, then called as ecemopkil (1 grup. The
othar 20 paticnts were culegonzed as gosmaphil {+1, The
grmip of eosinaphil (41 pakents had eapecicnoed an
increase in lymsphocy ios, maoophages, amd mist cells,
the subbasement membrane (GEMy was ghickened aad
waicizved with dhe mumBer of neutrophils. There was ao
differenie m the mumbor of  penirophil — aad
honebodibaor  gesponse” (s ol divmed  thia
infividuals of pagnophit [+ group bad higher TGR-4
erpresacm, maore Frequent ol symploes and - mieee
sevese, amil grediter morbidity rae

Farther cwcly sevedleid several ather endofypes,
Bl B climical wsanifestmion, pelod stidy By Weisel, o
arl. s still melevass, whidh defined paticns m pao grouge,
ecainpphilic gsthma (Th-high) and zo-cosizophilic oz
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mArephidic or pascigrimulocytic {Thi-fow} * Currently,
mim-eosirophilic asthma ® the most challenging and
oodroversal mihima minifestagion. The nesult of the
mseweh showed thet these phenotype asthenatics had
Fevese ayiigaonks dinl urially coapmed o Rgh dosc of
BCSif did mot meceive 005 Ioeabmend vl Incontrest b
i< offect o eoxinophils, the problem s corbomsesnid
trggers  the
sccnmilstion im the sireay. Theselose, i distimpuich the
Tiinineg of grinuary pleskopy of s S plenoiype
from secondary findimg due o corficosienid offect i=
difficule.”

(n nane-easinopldlic asthana, effector T cells that
secrets 11L-17 (ThiTh waos suspeciad o play some noles,
Thi? eelle devehyment Inam T-ccll proosnass s nol
compleady undsrstond per homeser, I seeme 10 rely on
TG, It amd IL-23 IL-17  thwough  virous
meckanians, includng ind.hm fram CXCL family,
grannhcyie  mocroplwge  O8F GM-CSFL. s
praniloey o oodony-stimulting foctor (G-CS5F 1. indscus
8 gmead mEpmphibic respoase ® A4 mechanism i
triggers the expression of Thi? abo bas por been
undersiond yel., bt from the resulie of the sdodies, it
shiveid & dromg oomelation Bervecn ieuoplE oel
expressEm in the mrway of asthmalics by the presenoc
ol IL-17 Jeweds amd sirong melios Bevseen [L-17
cupresanm With mahma svoray. Annther seody fousd
Ihal  patents wish  enhanced Thi7 el
coagumenl with devaliom of mreay coanogphils, and
betwern Thi7  murkers sl newropkile o hleod,

inhihizs newtrophil  epopioss,  thas

mumkar

ppubwan , amd alswuy esue were nol euemclaied., henes the
ectivity of airwey nesirophils is suggesed 1o be more
relevant wiih iBe sevenity of asthma thim the nunmber af

nerophils,”
Tabde 1. Madinior cells mre esential b, ™
ol sl i Rale
Chemokine | Pesemibal in inflaumesiom celb recneiment
oy ke pirway, wlbmedely. expressol im
il oed b o airegee OO | fmzxing
Homlatnely silagne Tor oosimepiil, while
ETLET mnd CULED pecmilt ThE cell
v in A pomsl Bonchoconimcior  md o pro-
leuboariene | millbsansson medintor hat mamly derved
Bun o nmdl dell oand endiepid. TRis
wernproared  the only medeter Sl il
nhiboad. 15 comeloed wiih kng fenction
dewelopoont .'ld_EJ-EI‘n_B sy mgham,
Cvioking Emmuletng  wflammation  moaponss  and
deicrmew  $e vevermy. The mposinn

cyhdkizs inchude:

= IL-1B md THF-u.
IeMiaratio s s

o GIMECSF, gmie b onsmap bl 1l span

mmileinicy

& the arany
o Dyl rnm'lll. incliidimg:
o L. yeguired  dor  ecdnophil

differcrsatica snd Ide span

a L4, mirmbds G ThY  2ell
th e pllaticn il IgE
A% presaian

@ =13, rogered for [gE enprosan

Gewnaed by s odll,  Bstamioe
ciElres & lechxoimEioEn  and
inlammulion.  msponse.  AmdbkEmins,
unforiumikely, ki o mimimal mk =
psllme teemapy dee 1o hmeied  effasdam,
_E.I_ alde effere: , and aolenace agpeamnee.
icpuide | A potme vessddwor weech B ey
prodeoed by nisng axade sydess e vme
inepidel oells of gire .
Prossmglrading & broachocossincior eompousal  thai s
| munly  de by mdal exlle. This
conguraied B vl vl
| recniitmwnt e the mireay.

Hirsizmnan

in ThI el

OO byl chyvtaslmel MACSF emiilocyie staorepiogs
ooloey-sbm gt [L: e w1
heigar 2; THF: nomer neross fecir (hdspicd fmm Giohsl
lapmeve for St Giobal Simawe gy Tor Asham Mamgemeon and
Frowemioa. 3L
Eoswaphilic asthms  patients had  inemeised

nunsser of gosimophid in the spowen mnd the gioway,
Patisiws with phesctypes imclading sosinophil comprizes
limlviduals with allgpen-coacerhmad i, aspirin-
exacerbated asthrmu, and idivpathic cosinopidlic asshma,
Approximately 1% of wvere asthmatics his proven the
presence of cosinnphilie in the oirway . These cells were
mntracted im0 systemie circulaton by IL-5, 8en enter the
Jurgd wascilatuie amd make their wuy e pireay lizeke
under wolasin aflomar . Ones cosinophils ontorod  the
e, from * lheir grmubes were meleased
includfing  cosinophil perocidese, mojor hasic  panicia
[MBP), eosiwaphi]l cationic progeis, snd  sosinoplil-
demved noumosonin, thsd drectly became joaic 1o the
epithelial  and  wirway  strodures,  Procinfllammaony
cynnkines, for exemple [L-25, [L-1 5, IL-8, [L-d. GK-
SF. and ehemokines. includisg RANTES aad satuxin,
ko oo he eyhesized amd releassd by gosinophils i
lurge wammbir, Thess prsdmcgs will lead W0 severs
coinophilic inflammatiom m the grvay and iy also
trigger the recrulimesd of meurophils®
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The pashophysiology of bolh Flferent zroups
hive iBe same ouncomes,  hypemespoasiveress and
commiriction of aesuy. I deese condicons are goiag
ifmanicelly. Wk of (kG will  pronsods
remsideling, Bascully, the lrpet of ssthma thenpy 9 b

prevent farfer girway remodeling

HTR

Asthima Therapy

GENA  recommink  tha ol
addalescants - with asshma ae
oorticoseraid (ICS) therapy. etther us needed (in mild
eahma) or caly, i redece the risk of serious
exaceghanions ond conomd Whe svmpEoms of  ashng
SaBA-only tcamost of ashme om aduls i
Echolescenes i mo lonpes recomiveided. In mikl aakms
pimiens, e wealmen that can be used s bow cese of
IG5 evernday or combinotice of low dose ECE-
fommodein| 17 needed ™

For nmcomitrs Hed isthmatics {persiddend symploms
eltor expcefelione), [iRhough they have faken ko

wliles  amwd
for Ba recerse inhaled

the risk ol ex
combiieation of a low dose of 1CS-Torsmodensd (wRh

thise of ICS. fist. clinicians  should  rechedh the
problems such s wechmgue of ishaler wse, adherent,

comurhilizies, ind persisens allergen ox posre 11 a]the

probicms have boan rosolvd, comsidor dep-ap thergry,

comhination of low dose ICS-LAEA is predemed. In

ientx who recctved therpy B remein exacerhation,
o enn be peduced by the

buwbmoaide or  Beclomeibasong]  as
maintenanee. . [n patienls with poos sympic
evaverbations despite theropy of step -3, they should be
refemed i the center of aofmn speciaisn i ple noiype:
wamamenl el comideratem ol whlithonal trealment
includim hindogical therapy ™

Por  gatiens  with

relicver  ams

coafralled  asthma  asd
muiniained for about 3 months, econsider o aspcovwa
therapy, il the lowesi isesment for podens dhai

gtz bolk cxpctrhations and - symplomss Tesal,

During sepederam thempy . 105 shivekd not e withdrawn
unless wrconfinm the diagnosss of ssthma.™

) ) Seep 5
Hn Fhiph don ol 05+
Step 3 LaBA
Shep 2
Step 1
Reeters i prhanllipe
Lo dose of 0% | Dty lnw dose of | Lo dess) of m:— iisen | ind whl<m
ot of TC%ur o s of | DES-LARA, theripy. c.g. Golrogiam,
noodad Boa-Tomumtened i nea-1gh, i ILE5R.
Commiller aaided e
) i e oo S s | Larve ik agf LA .I!ng'lme-rg %?"f’u’_:f hald trvee e af )
P T rabm uheveve | (Q7CE iv ioken TC5or hoelise |0 [remiasroraid, consider
rrandailer AR r ket f AR JOS-LTRA j'_;l'ﬂ',il the wicke rifecty
firken
Relieva Lo shorss o 08 -frmmerol of needed | Lorw dhose of BOS-formiessd 1 mooded fior patse s whai
revervind mainknuned sndl selicves gy
Ihrraminy
Ak el et EASA

Figure 1. Sieg lnlder therspy opraons jor asthmm by GEsa, 108 inbadel cocticosienosl, LABA © long scring

Lizderse r oty mwdiz pion

liwr duithmnd Rlacgpemend ind Fooeslion, 3000

b g, LT A

imiignnil SARA ; Shom acseg hein agonis dAdapied friem Global fndaiee for Aahma. Glibal Soetegy
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Bidoglenl Thernpy fer Asthms

Snasdond therspy for sthives s glven thiough the
zirway. hence i has limiied effects only im airway areu.
After the molequ lar pathopins=iclogy of the disease was
undersiocd. ghe mierest of medicine thal proximadly
warks fromn inflemmation in the alrwey was developed.
This micle eviews seveml Binlogicil Mempas on
humen that hove alrcady  beon nvestigaled  for s
elficacy,

Antl-lmmunoglobalin E: Chmalizumab

KE s ihe o molecsh: ienpckx]l by o i
monoclngl metibecly for aethmn mestment.™ B oeell
synthestes IgE s & mesponse fowards the actvafinn of
the allergea from eell modisted  imune  sesponss.’
Approcimaely MR of ssthimalice heve the  came
ellargie asilmia pheniiypcs Bl @e oliraterieal by
spocific IgE for seroallergens fin-vilro &=t or skin
pricki, and in muny cises, the anoresse of ol IgE
senan poosed.

Cimaalizimeh aets as aati-1 gEe ansiboady on hinman
s spexificully buxly Foosite noam llllbilund'ﬁ |
forme IgE-omalizomab compleses: 11 sexloces free IgB
levels and prevents [gE Fom boding o PFCeRE Wihea
the banding of gk wo FCeRL, med el degmnulation
will he shecin gl infemmatcy meolisor feless will b
intubiteid * This medicine, vn maderale & seveae alkerpic
th‘nﬂn:-l'ﬂ-n shewrimg & mexlerise efficacy.

Based on  the rﬂ:urnlsuai-uln by Gilabal
Initiative for Asthma (GINA), Bompean  Medicinsg
Ageacy (EMAL akl Foud un £ Adiminisiaulion
(FI A, omaliznmah iﬁ]inl#d’ fioor sxdulls el children
mae thas & years ol with mosderase o severe perdsient
ellergic ethina that s medisied by IgE sed remzing
uncanmmdlad depise has heen given of GINA mesmem
slep £, petienis with higher Bl 12E phemiype levels,
amel have sensitiviy bo pesemial al « Oordizemidy
is aiminigersd  mboumneoudy  every 2 weeks
pcearding o boedy weight oed soml bamlina' igE.
Althoegh Enmopian dreg bl appeoves thilm ihis
mailizine i seitihlc or Jong-lerm wse, afior 10 wigks . of
Ireatmenl, [Hﬂ'l shinnl be resesilunied o assess dhe

elficacy of this medicine before deciding o continoe the
therapy.!

For more than 15 years, omalizemab bas been
linically wsed fur ollergic asthma wemment 2ad has
shivwn beseficie]l oulcnmes e seversl i Il 314,
Cixhrsse review evilusad 15 wials ol mgdesie #0
swvere allegs  asthmatics, sl pmalizumah  was
compired with phosho. Omalimemeh we found &o
reduce psthene exocerbstions by opproginsstely. 25% 8
was ehin rechoced hespiinlizsions asd (05 dow " Sevenl
pluslies Tave show i elinical Benelin of wnli- imammnaon
with omaltumab and an altestion of sireey patholegy.
Djukanovic, er ol presested asdhma paitents with mild
sicroid  naive ested with  emelimmot  hod  their
srainophils decressed, slong with e decseased of 114
gl FosRH scercting cells, IpEs colls, mnd CDA+ T
Iyisphiceyies s submucora onid ephihelial compared o
plucebe patlenis,” This findings are supponed by o
siudy that showed powalizemad redsced ihe level of
circulaling T Iymphicyies sndl cosinephils, Hoshizo, o
. presznted omilizumab was significintly medosed
airssay wall thivkness compared o placehe

Bodh in afuls and children, she most ciamman
adhverse evenle were nasophayngilie, headache, sinasitis,
i upper  meepiroiy  inlection.  Anspkyvlanis  Wwis
develapad anly in ALDTE pationte of plocebo group ond
O 14% paticrs b wealed groop, el Ik Can ol
Erytines in the reatmest course.” Omalizomab wis mon
widely vsed due by it high-cost, meguimes dosiag [-2
limes per monlk, reywmies more e one siboslimazins
injection, sad perhaps the most mpartant thing is =
inagpakility fo prochict the regease fowenks Siomap

Antl Interiewkin-5

EL-5 1% o primiry & fhat pluys a e do
recriil, porivaie, aad maistvn survisnl of ensmaphils,
pd by blockizg this pathway. asi-IL-3 bological
thempy  of onki 1l-3  will  redce  eosmopilic
inflonmmaiion inthe alowey .

il ttll'llmmlll

Melepolizmuh i= & monocional antibocdy in o
agairsd [L=3 and  inhikile eosinophilic  inflammation
selectivety, alse reduces e counts of eosinoplels in
trthy bt and spsmim. ™ In muleiple reackoniced comml
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Irialy, mepolizomiab Ba proven ils obildy o redoce
erlimg esacerhbations and OCS use, also mproves

gethma conirol and leng function.”

The pecend sfiddics hare shosn o bencli dn
pitignis with sevgre cominephilic asthena phonotypa,
Mam, ool evaluated this efled of me polidemah jo s pime
steroid i patients with eeseophi] o sputem  and
synpdnaes ia the pireay slthough they hove besn ireated
willh predaison ond high dese of BCS Delore. bn (s
soall siwdy, they found dhat when mepolizmah was
comparze by placebo, o helped w oreduce ensinophl
numbers in spuium and blood a5 well es prodnisone
sparing  wahour  improving  asihina enacerbanions
Die=pite the high lh-'.lf cartivostemoils, mepaliznmb
therapy was also shoomn oo esdace the samber of
cuacabations aad improve AQLQ scines bn piliends
with Rwiery of recorment severe exscethtions ond o
EraInTy: cosinophilic a

Reoenaly , sudips by SIRIVS {Slercid Redustion
wiity Mepalizimah Snolyy ead MENSA (W epodisamah
s Mljunciive Thesapy in Patienis wish Asthma)
hivve movded the benefil of mepalizmmah inopitienis with
csinephilic astema, When comparcd B plscbo, e
rate & exscerhidions in pabiest who eecvivad TV
mepalisiinah wos seducsd by 7% end 339 in 5C
e leamet peticnts. Funhermone, the exscedations
requining emerpency maom  viRe or  hespitalmation
desrrascd by 3TH for BV el IR mpEd i,
In adiigion, after being asecesed by SCRRLY (50 Genrges
Eespimiory Qucslivnmsin | asd S00-5 (Silcm Ashima
Coatrol Questicassine). prtienis in both the [V ond SC
mepo lizmah groegs showed sienificans improvemsent in
quility of Tife and asthme control, The sy of SIRIUS
Elso evalmed mepdlizumab’s sparing Glulh B
stemnd compared o placebs in patiens with severe
asihma ond  peviphersl  Bloml  eosinophitiz - doring
mainenase EEIH-L' glucocortion cls and found they the
puesiility of n mchiction in glococoetiomid-tos wns
I3 times preaer mo the  meglizomab gmup,'
Mepalizumeh treabment in eosinophilic adhms patiosts
in chrone: (0% pmmoles o redoction in OCS docipe by
S0

Mepodimimats ik now has hesn appooved iy be
ehiniiviserel e poteis =12 vems okl wish sovedc
e nophilic & pherecype. According o the
guideline by Mational Instiute for Health and Clinocal

Excellence (NPCE) in the UK, mepolizemab is imlicaged
on st will the count af bloed eosinophil =500
elbkipl  witkin  previous [ momhe ol asthmu
enaceabalbans =4 fiiscs which aeiuises syaieae sSscioid
or comtinois OCE amd = given ol losst 5 mefdey of
predaisnkme witkin previons B months ' This darg is
sdminisered soboutonesesly o 100 me per dose oviery &
weeks The clinical sesponse should he obssved in £
s and e sreotmment wig e ol el shod e
tortinwed in limithess periced if chmical respemse has
been ockaeved ! Mepolicumab hox podtive long-gemm
seounity  prodile. There B se eopon of maphylois
nocured that is assocaed wah mepolipemeh,!

Resllzumak

Beslimad s luran mosedonal antibody i
I3 of IL-3 by
preventing 0 feow Binding  with eostaophil,”
Roslronmmd his boon invostigabed in sevaral BCT of
nmegElled  cosdgophilic  mihma  patiens aml Tas
prowes cossisiently w reduce asthma exacerbatons and
sl ensimopinl coomd LAFC S and ala mmpronced himg
function,’ Redizumab, recengly reveived FIna apprvul

fhe trade name CINQATR, i= an  adeliienl
malenmee Hesmenl for seven: psilisa paticoms =18
wears old widgh ecsinophilic . phenogype (AEC =400
cebkil) ! Reslizumah is ghe only kinkogicnl dny dhat is

thet neuralizes the circulaton

miministored inlruveknsly (1% using dosca pecording fo
petient’s bady weight with 3 mg doses per kg every 4
worhs, RBoslicunmb was well iokzvicd amd dhe shle
effects were similar o placebo groag. However, during
RCT, ther: were three cases of asaphybce oocured,

thus FIMA pave waming lasal

Benrulimnsaly

Benralimmeab & & menocknal antbady  on
funsn thot torgets lwonan IE5RE (elphe sabsmil of 1L-5
mogopior) found in eodnophil ond  hasaphil, In prior
sy cvalaaring akenes witly milil e sl dagle
I dosi of benrulizomah: showed rocdocing the number of
penpheral blnod evsinephal ** Tn 4117 Cochrere review,
it pocsemted o decremse ol asthma
suapeshatinne i [l izxts
megandlees their AEC. Hwsever, Beimaluwniab Hei
greaier impact on patiens with ABC =300 celleipl. The
immprovement of guality of lfe amd =g funclion wese

sigmilicant
P piralizemah- el




xn

JURNAL RISFIRA S, BANLUAR Y Z0 2] VO, &7 01 2735

unly sigmificant in the group wath Rogher nomber of
cominiopdhils. En the rial by Z20NDA, benbiomet has
sigmificantly proven i reduce the use of OUS by T3 in
pedignl Wil howg-term CH0S aed AR =150 celisful, as
well us reduemg annsal asthmi ceacorbations by W08
Fermralicumah & approved  for  uscomtnallod
eominophilic eghma potients =12 yeany old with ARC
>l pellefwl In onder o reducs tssne sinoplilia
induclion plescy,  Rarliommi® s
adminigerad every 4 weeks. subentmeossly. and
dises of Ml omp as dhwee inminl deeses, fmen dor
maimenance every B weels theseafier, A triol shoud be
perfommed for £ onths oo assess clinical respomse
wrwards thorupy. Benraliommeb & well folomicd in
peneral, ban omay  wigger  hyperacnsiivay  reacion
including unicenia, anaghylasis, sad angioedema”’

icalled s

Anti Interlvukin-4' Interlrnkin- 1.5

In pathcpmaori= of ssapic wsthma, Tl 13 and 18-
4 are key eylokines than am expressel by mast oells aad
Thi vells. Reduadancy in the pathway of ILbTL-13 05
profioed fmm comeples receplor system (had shames
eeeptid 1L-4 (IL-4Ro). The Bimbage of his iecopion
mailinte the wipnaling of downstream through. activiler
ol sranscription Tecood O (FTAT-5) il siasal wunsiuce
that  induees alrwey mflommation By setvidion of
macmphages, dendritic celly and spdnaphils. sirsay
wmenkcling  hrough prolifeofion oml  activadion of
tihrablass, the scovabtion of B ocell thal cunes gk
wwitchizg cluss, stilsdion of goblks lls anl arsoy
epitheliom cells that wrigoers activation of  arway
smocah muscle cells and mucus secreton this promoles

hypermspomsivanes: in th airesy

Dupilanggy

Dupilumab = & monochmal antbody  thist
perturms insubunin IR=kRo to nbibic 1615 amd IL-2, In
u 14 phase sudy, chpilemal dhit was given oo in a
ek o ddoses of R ag alszitpseousdy sersn plaos o
wae  wipnificastly modaced  msthma ecacorbations  in
mademie & severe adhmatios anil ineresed eosinepial
levels. Dupilemeh ceuseil 2 sigrificant improvemem on
FEWI  and  AC( weorss, devenesd] of  wpmipinmes,
nogiaiEl asakening., ikl b ase of slbofl g Bl
ggomiat. In addition, doplnmeh alse reduced hiomorkers
Th2 infarsmation-related inchiding TARC ithymus imd

a traginn-regulsted chemokinel, eolavm-3,  1gE sonm,
end FEMO'® [n patienss who we OS5 as prior
treatmend,  dupdlumah  hes  been known W recce
conran i OF CHCS sipvilaniy ug s T as well as
enacerbations e by S0FE-, also improved lung funetion,
wrcl almvst half of patiens wis enahle b gt OO s’
FI3A is w‘mg&plmnﬂn g on eddithond

mainiennnes jherapy in mesdersde o eevens asthima
patienie by gpe 212 senrm ol wigh ecsinophilic
phenoty pe or O 5 -depenclang uama. alse approved by
EMA ax an siditinnal therapy for severe ssthma wath
type 2 inflommation which = marked By clevation of
hioesd cosinophik sedior FeRO om =12 weors alil
miolescont who iz medoguaic ©orcoeive moiniceargs off
high decses IC5 plas anather  malicine. Dapilamab s
piéministered sabouansousty = SN ngpes e inicial dose
{iwa ingections of M) mgp then MM} mng every 2 weeks
hereiiies, or WH] diee i3l RN} g (MW INemicns of
MM mg) then B my every 1 wosks thonealier. Initiol
dose of BN g, sccoaling m EMA, B recoamendod
only for asthesatics with OCS=dependan or modonie-
severe alopic dermatilis dihal alen an dndicdion of
dupikisn
Ay il =13 Therapy

Lebrikizumsh b= 8 bomoooglobelin G
miockmal antdhody ddpid) which inhibits IL-5 Ina
RCT of Irhrihiull themugry, i1 proscuinl o beler
impero 2ment of ling luncrion in patients with high level
of  pe-rcalmesd  serum pericefin. Porioefin 0= B
mumicetlolar protein seereied by broechial epahel ool &=
a respemse tnwants JL-13. Serum periostin may be o
hivemarkar  for - identily  asthma  palivnls who e
geancined wirk IL-1 5 omd responsive w therapy ann 18-
15, Masohien trial of 5C lebrikiowmab wah the doses of
125, 350, or #MF mp compansd by placebao i esthma
paticnts whie id mot receive 1CS, found that altfbough
FEW| was incruased in 6ll grosge, the incncse . of
Rk iy compured o phice b Ll.'ﬂh. I
stilistically o clinically, moreover fhee was  no
sigmificoni difference m FEVI on patiests with higs
pericslin 2erume civmpared 1o patients with low senem
percstin. Fomher atudiss are nesded 1 evalinle thecs
Mnditgs.f

Tralokinumeb is e IgG4 monecloeal anthody
agairst OL-13 thal box been recopnized o inhdhil
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bropekial by pomesponsveness and amw sy eosinophilia
in chinicad trial. In the recent phose 11 smady i minderate
o severe esthna., nlokissmet was mssecised with the
fimperiateanend of laeg fanction assesscd e FEW as well
wi tha rrdur'an of shorl-icting bela aponist s,
Imiemestimply, the mcoease of FEWI wag higher in
trabokinomob group that peesented an elevation of 1L-13
sputem  comped o pateenes wishoug 1L-13 sputuen.
Movoower, Be nereass of FEVI wae coptimiusly
inarencod afler  Iralokisumab
discontinued. However. the sy cid non shaw any
improvemest on ACLHG (Gitem Asithena  Contral
Clusginaning | seores in mralek inumah group compenel
o plkebo. Gozerally, wakkinumab a well wlorated
with  soceprahle  wafery  peefile ™ Phmakines s &

within 12 weeks

recmmhinast vanant of e T e compeitively
ﬁ:lﬂ. IL-4Ro complex, thus interfering dhe signaling of
B~ anil TL-13 dewneancim . o patkans with alopic
selhms . pilrakines Bas proven o reduce the effect of lale
el response after allergen tess chimssized by
weaker decrease of FEVD in pimakinrg messed group
compared i placebs ™

Anti Interleskin-17

TWRIT ¢l i= @ i Moo CD T ol this s
related bo severs phenotype of mthisa which B goite
unrespensnee by codicesteroids asd iz responsihle o
voeroie oyloking IL-21. [L-22, IL-17F, mml DL-17A.
Smclies have reponsd that there was an increase of 10-
22, I-17A, amd IL-1TF kvl an the bronschial begsics
end brochoalvealnr lovoee | b fluids of patenes witk
mudenne o severe asthma. JL=23, L1074, amd IL-17F
wern involved I stimuolatmp fhe improvement of
naEarophilic milasamigiog in the gireay, micoas odls
metapliia, and proliferation of smooh muecle,”

Sevulinumnt and brodaloemal
Finlogic apeels thin tanet [L- 1 TRA ar IL-I'.@

gre repenily in eliwical stuily i asihein, Socik linesals iy
# momockinl anfibody thal @argets @ TL-17A aad has
hiwn shawing il abality 10 ncboce clisacal sympdnms in
ather Thel Tmiedimed dissase, sch &5 peoringis asd
ehenmitisd anhrins. A phese I clineeal sbady imielving
oIkl paluwanics las il oompleisl. bul tie
resahe sre nod avallable vet. Brodolumab, o mosoclonal

erdibod y targeied o 1L-1TEAL receatly was investpated

in @ phase Il chnical Audy for patients with moderate o

sevese dsthema using Asthma Quality Conirol (AQ)
siorek @s the mein cacome. The resuls showed oo
differemess in AT soOics ankmg palicols fiepkxl hy
hroclalumub amf pationts who moceived plicebao, ot in
tromchod afor prersibility, & menningful responoe was

seeq

SUMMARY

Gipnnie TH s 0 hemeogenoos spread of MUTh
[rovin AsllliEo i & BEeogenns Chioeic inlammgalion
diseisse i the gireary, Cheomical  imMammition will
ripgper hypemsponavenes n he iraloery traci thal
coaild bead o recurrent episodic sympaoms includisg
wheering, shommess of freath, chea nghinesc. aad
congly cpecially ar nigdn ar dasn, Osgr e yoars,
inflammaton assccated  with  “mwthma®
T T by Th cell ikt releisex pm-
inflammatory cytokines soch e [L-15, IL-5, and IL-4,
which costritiies in I£F production ml sosinophil-
mlatgd  mflammaikm. Therfore, clomests Trom this
pathway bocome matwrl fangel for Boological e g
that trgeted ondecalurly. Biological thesipy for asthms
wre onii [L-3, mti ILH-13, end emti IgE. Bisbogical
iy b= pivenn o o mreled severe asilive. Cezall,
hivdogicnsl therapy which is now approsod For sevene
wdhma 1y poresible o reduce the rade of exaoedhalions by
sppredcimately H and lessen the use of high dose IC5.

it aszwmed
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