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Biologic agents for asthma treatment

Sung-Ryeol Kim, Jae-Hyun Lee

Division of Allergy and Immunology, Department of Internal Medicine, Institute of Allergy, Yonsei University College of Medicine, Seoul, Korea

Most treatment strategies for asthma currently include inhaled corticosteroids, with the addition of long-acting beta-2-agonists or
leukotriene modifiers, if necessary. However, some patients may not respond to conventional treatment. A better understanding of
the pathophysiology of asthma has recently led to the development of biological agents, which have shown promising results for
symptom control and future risk reduction in severe asthmatics. This article reviews currently available biologic agents, introduces
related studies, and describes the subgroup of patients benefitting from each of biologic agents in the view point of precision medi-

cine. (Allergy Asthma Respir Dis 2019;7:3-12)
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Table 1. Biologic therapies for severe asthma®®

Kim SRand Lee JH * Biologic agents for asthma treatment

FDA approved
Drug Mechanism of action Approval Dose & route Potential biomarkers Effect
Omalizumab Blocks IgE interaction with ~ Ages 6 and older 150-375 mg subcutaneous (SC) ~ Elevated IgE. Decrease asthma exacerbations
FeeRl every 2—4 wk; frequency Patients with higher FeNO and
based on IgE and body weight ~ blood eosinophils
>300 cells/uL
Mepolizumab  IL-5 antagonist Ages 12 and older 100 mg SC every 4 wk Peripheral eosinophil count of Decrease in asthma
> 150 cells/uL or 300 cells/pL exacerbations improvement
in prepostbronchodilator FEV;
Reslizumab IL-5 antagonist Ages 18and older 3 mg/kg IV every 4 wk Peripheral eosinophil count of ~ Decrease in asthma
>400 cells/uL exacerbations and
improvement in FEV;
Benralizumab  IL-5 receptor a.antagonists ~ Ages 12and older 20100 mg every 4-8 wk Elevated peripheral blood Decreased asthma
eosinophil count exacerbations and in small
study used in ER visit setting
administration contributed to
a 50% drop in exacerbation
over 12 wk
Dupilumab Inhibits IL-13 and IL-4 by Ages 12and older 200 mg SC every 2 wk or 300 Peripheral eosinophil countof ~ Decrease in asthma
targeting IL-4 0, a mg SC every 4 wk >300 cells/uL or sputum exacerbations and
common receptor domain >3% improvement in FEV
for both cytokines
In clinical trials

Tralokinumab  IL-13 antagonist Phase 2b trials NA

Pitrakinra Blocking IL-4 receptor o Phase 2b trials NA

Decreased in asthma
exacerbations and
improvement in FEV;

Decreased in asthma
exacerbations

Elevated periostin and DDP-4

Peripheral eosinophil count of
>300 cells/uL

Elevated FeNO

|L-4 receptor rs8832 SNP GG

genotype

FDA, U.S. Food and Drug Administration; FeNO, Fractional exhaled nitric oxide; IL, interleukin; ER, emergency room; FEV;, forced expiratory volume in 1 second; NA, not applica-

ble.
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5 oS3 AR 2A B8 e d& Bk 2ol A
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(targe 2 St= TFEEGA7E LEIL ek o] H3tof= IgE,
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o] 7|%0f| S0 9H FUAAA = T HEZA oA S AAlg
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i)

Omalizumab

Omalizumab (Xolair; Novartis, Basel, Switzerland)-< %% #

A A-8-20] 4222 U.S. Food and Drug Administration (FDA)
2 AYE3H4] AA|oltk Omalizumab-2 IgE gHAof tigh
A EEFA =, AgotaL QA g2 9] IgES] Fe Fito|
Ag}e}o] omalizumab:IgE B34S F/AJ gtk o] 2 Q13| IgE7} 1]
ThA 329 FCeRI -840l 24 61| .o 24 HIWhA| 22| 2t
it He =2 WEo] A 18t opet IgE+= FCe
RIS 243t A7} =], omalizumab-> F39) IgEE W
O 24 H|THA| 3 FHO| FCeRIC] =5 FHAAITE” d4) U2
717 A]of| A omalizumab-2 6-124]0]H 4] IgE7} 30-1,300 IU/mL
Q1 Znof 9l 124]] o]0 HA] IgE7} 30-700 TU/mLS] 7-9- 51| )
t}. Omalizumab®] -§-5-2 2HA}O] A| 53} &7 IgE 4=4]of| whe} 2
J3te}. EPR-3 7hol ErfRlof A= 5T, 6THA| $Ate] S| 5 &2
FHE AL QI
o IgE 2|79 2T} 7142 G 27104 SRS e =
AlgY2t Omalizumab %7] A5 o YHFTE o] Aol A
Omalizumab-2 =& o] tfgh 7] §h-&3t $7] -5
Aot 5257 9] T3 27174 S O =2 3t omal-
izumab 34} QA TLo|| A= 25 B8 450|T} omalizumabS 3=
7R 7= AlRYSFHA] A1) ofstet go] AH|Ro|E AR S
ZRlIsHr) QP 0 2 5 AF|Ro|EE A5tz 7| B¢t
omalizumab 2| Z--2- 39%H(14.6%), $J2F-2 60H(23.3%) 1A
4 93t BYTh(P<0.0009). ©]F AH|EO|ES FreEFst= 7|7t
o] = omalizumab AF&-T--& 579(21.3%), Y F--2 8315 (32.3%)0]|
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Q1o “Real-life” effectiveness of omalizumab in patients with se-

vere persistent allergic asthma (PERSIST) ¢1- the ‘real-world’ ef-
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fectiveness of omalizumab in allergic asthma (eXpeRience) ¥+
T2 A FAE Yo 2 3 AFE% B aLE|AL Itk PERSIST
Aol A= omalizumab-& AHE-RE SEAFEOlIA] T Zetof] H]El A
gho] 2o] FolAl1L 34 ofs} AEo| Yol AL Hisl
1L, eXpeRience Aol A= 4] o8} H|Eo] Wopx|aL, X4l 2|
20| Abgo] 74t SHISHATE of® Bahol 4 omali
umabol] e ¥0] 87 o5 5 G A, LA
£ 2] I8t =2 Q1%lch EXTRA (a study of omalizumab in
subjects with moderate to severe persistent asthma) $17-2] tf|o| €]
£ o] g3t B of| A= S 74k A F I (fractional exhaled nitric
oxide, FeNO) (19.5 ppb |4}, P<0.001), H=8Y SAHL(260/uL
o]A}, P=0.005), 8% #|2] © AEI(50 ng/mL 0|4}, P=0.07)|7} =
kel 78-5- omalizumabel] BHg-0] F4aL 57 o9} Wl Ie g4}
GATh* 3 Busse 57 Al & Aol A 7|4 WEEH SAk}
300 cell/uL o321 -9~ 574 o} W7} 9]oktol| Hlsh 59% 7+
Al Bk o] AtollA] 714 WxEY A7} 300/ul 1]
TH1 9ol flektoll Hlsh 43 o3 HIeg ofn] A A4
717 g

2015 tAFC 2 omalizumab®] &3} B! QPH/dS- ShQIRt &It
= 9l9ck S7HEee] 59 A|RO|EE ALGHE 4k 270)
3 52 2 62770) HA 4o} k.2 T AT omali-
sumab & 534 OF5} HIE 2 31% 24 A17L0 5 Slokaol vlal oo
G R0 Z7hE oirh? Teln S5 o)l A4 o}
(6-124)E O & 3 37FA] Al 2] H|EFEA]-2 omalizumab A
Bl Al A O 2 A4 oS} Rl 7 Eord 2 eRlekgint
o] ARE 7|HES & FDAE 6-124]9] 40} 71X & & omali-
rumab S A4 QL5 4952 WA

o] £]o]] omalizumab- £ Aol tfgt -7} ¢1 %Ik 2003
of 1-3/ A Hlo[H & o]-8-5Fo] A3yt vEf F-4l0]| 4] omalizum-
ab s A S 059004 o] AR 22029751
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Mepolizumab

Mepolizumab (Nucala; GlaxoSmithKline, London, UK)-2 2|
124 o] TARY S5 A St thet F712 = = FDA %
Q1S vk oFAjo]tk Mepolizumab-2- IL-50]| tgt Q1713 HEE
A= A O 2 T4 HSS oAlskaL Zgat oA &
79 58 AR 1A 2e|2o|E0t 8% 39 2o
BO|EF ARG S/4fo] 2] §Fd 55 TAb 34
S tF =2 g 2t Aol A mepolizumabg AHERE 2]
Bt fforatol vl FatA 0.2 47.7% 2] HAl 2H Zo|= AR
F2EY A8 E}(P 0.04).>* E3} 61Du ﬂx}e TZH*]‘OE iy
=)

o

2018 Aol k1 1 oSl 8 YRS A
T3ZA] ZARFe A floftel Hlsl w4 ofst ‘ﬂ = AT
(2.03]/505F vs. 3.43]/505, P=0.02). T3} 9|23} H| W S}o] asth-
ma quality of life questionnaire (AQLQ) F4E Ht 0.358 &4
AR =0.02) WEHAT} ol SAT: 52 AR
(P<0.001). S}A|HE o] ¢17Lof|A] forced expiratory volume in 1
second (FEV.)L} 7| =0l 8-419] 571 1ol ] o3t

Dose Ranging Efficacy And safety with Mepolizumab (DREAM)
T L] Tl ol flofix AT Fofl, RHEE

%% WA o137} 9l TAMTLAA] 82104 mepolizumab

e
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o] 524 eta} ulw | 2 o] b} 9)A) helat 1ok 621
9] BIR}E 371R] L-8H(75, 250, 750 mg)2] mepolizumab-- 45 7+
70,2 139 Sofg 3759) 927} Slorme 2 B9l A
% 7 2318 s, o] Aol JOFEE 1417 B 24519
=4 osPE 1%1al 75-mg mepolizumab 1552 1.243], 250-mg
2 1.453], 750-mg mepolizumab T35 1.153]
O] T4 o3P} 813tk & mepolizumab- $1oFtof| Bl H4] oF
SFo] WIS 2{tf 529%714] 7= AIZEH(P < 0.0001). 12U 9ok
ofl HJ3l| FEV,&] T4 Ho|A] gFqktt. o] 1toflA] on] Q= w4
oF31o] A of AR QIRb= 7|4 WEEN TAH} o] H d =9
w73 o8 RISt 3714 0 &= E IgE 2|9} o} e ] A= me-
polizumabof] Tt ¥H-g-a} Ako] §li= A0 = Sl E| et

0]& Mepolizumab as Adjunctive Therapy in Patients with Se-
vere Asthma (MENSA) 9172} Steroid Reduction with Mepoli-
zumab Study (SIRIUS) &A1)l 4 SAEAAZA] 2kxLof| 7] mepoli-
zumab©] o|3o] Qlrh= A& HUFITEY MENSA AtoflAl=
AGF] F} SH|RO|EE ARRol|E Etekal 2EEA] oAl
Ao 2 94 ot Qe sA A St E S ke 2
mepolizumab %7120} 12 & 245 AT, 5 744 £
mepolizumab (75 mg A FAL, 100 mg I|3}5AHS 57675 2] SHA}

oAl 458 11712 325 ek Folsisick Slorat vl mshe ) 4
o] ol 7%, 7o} Fof7-2 s3] T4 ol5je) 7k 1l
HP <0001, 74 HHEolvt i) Bareh 4 ofsle] 494
W E0] 20 320 (P=0.03), TJ5} FOIF-E 61% (P=0.02)2] 714
2 gt 271402 Al w3} Fol B giko] W st
George's Respiratory Questionnaire (SGRQ), 5-item Asthma

Control Questionnaire 5 (ACQ-5) A7} £oth(P<0.001). T
SFFEV 0] f|0F<tof| Hlaf] Ht2] 0 = Au Fofo] 7-9-100 mL
(P=0.02), 9J5} F045-0] 7-9- 98 mL (P=0.03)9] F7+= EiTh
SERIUS &= TEEN S4H F717F Qlal AAl A RolEE
AFESIAL Q= %% 4] 25 A 2 mepolizumab?] A4l

mepolizumab 552

2H|Ro| & 7k Jmte] gt A-E¢irk Ay= mepolizumab |
FoflA Jé 0. 509%9] ~E|Zo|= feke 7herst 2 9]9]
t}. £3] ¢

= AR AN
°ﬂ H]afjA] 2,394 AE|2o|EE kst 4= QIgitk
(P=0.008). EUP 2H| 20| & 87k Yokt vlsf ol Tkl
o= Bl g ofske] vl&-o] 32% T WOkaL(P=0.04), ACQ-
5 A4t QJokato] v|El HuFE O 2 0.527 Wt =0.04). o)A
AE-S 53l mepolizumab-2 SAHHIZA] BEAtof| Qo] A4
U = Q5o LAt

124t mepolizumab 2| 25 FA|3H 7 Eoja} 7—.%94 S
7Fs0] o] o] e = 37§ etol EoRtth= z
QIt}. 3 mepolizumab ST 3-671 Y Fofl= A H]
3G o] A A HEE HolA "ok Mo 2, 94 oF
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3} RIEE HaA7|= 9o Qs Aato= E4tekal 2o <
oAl mepolizumab-2 FEV), peak expiratory flow, 7|%=2] Z}41
139, AQLQ, ACQ 9] 9Jn] Qli= 242 Ho|#] L3k

Reslizumab

Reslizumab (Cingair; Teva Respiratory, Frazer, PA, USA)2> Z|
o 184 oo TAA F5 HAlel et 71X = FDA 5:%1
& W8 AESHA A A o)) Reslizumab-2- IL-5¢] tfgt Q17ks} o
SEFAR &85t IL-55 TAM 24 X581 sho] 53}
(neutralization)A|Z1Tk. Castro 502 1183 59| AHZo| =&
AL Qo Etekal & 2HER] o SAAHA SRS
ArO 2 155 QO 2 reslizumab®] A5 213t $jekat
H] 23S 0 reslizumab 2] S et 7| % 7159 S B
o0} ACQ H4-2) B2 Kt FUALE ol A= BT
oF Avke Ao = ARl vlg-F2 71 oA Fed At
Z19] o] Fri flofrhz A= AlRERE I 34 910l A] reslizum-
ab& FY AHRO|ER & 2ARA] O WEEY T4 ST
(400 cell/uL o)-& FHIgE H 4] hAfol| 4] Qiokta} v wsto]
A10] T/ ofBte] HIe s EojF= A0 2 Uepth(R WA 34
A floFe] 0.54), = WA 34 A5t f1oFt9] 0.414, P<
00001) O} F:8] 34 Ao A FT8% ole] 53] 2el2ol
E8 AR B0k 2 2AEA) ghe 24 TS e
2 FEV.S WA} S Wb el olEm Slobd)z
AFE AlYstoIT) Lefu 4] 22k 717E 54 reslizumab 2| &
3} 9108 Afololi= olo] = FEV 210] Mol <] gkofch. 317
90 5477} 400 cellfuL O14H] FAOI A Slokto] ]
3f] reslizumab Z] F-0| 4] FEV,0] AAd5] 34 =QIcH270 mL, P=
0.04). T3 EAZ Q] Z}o| & Ho|A]= 9F9Fo1} ACQ-7, forced vital
capacity (FVC) %= T E|QITE® |53t A7)0 5785 oo &
o) 2| 20| =2 A g3l 25k HAlo] & e ghond
Al 2N SAL7) 400 cell/pl 0|40l SRS HJAFO. 2 resli-
zumab 34} A} 17} QLI o] Aol A] reslizumab 0.3 mg/kg
X227} 3.0 me/kg A28 $loFo] vl FEVio] H40 2
Z¥7F 115 mL (P=0.0237), 160 mL (P=0.0018) A =|%Jc}. &3t
reslizumab X B0 A= Ikl Bl ACQ, AQLQ M4k &
oFxT]. 18 oL 2} reslizumab 3.0 mg/kg A 2ol A= FVCe}
forced expiratory flow 25%-75%. 2|1] 3JA] 715} Mepo-
lizumab} &2 reslizumabol| A= #7]5-& 4K S+ A}
0] BarEar Qirk TR oA i EAf A7) Afo] whiEd
74540 9tk Reslizumab 21710} 2715 $F4}-= mepolizumab &1
70l 2ot BiAjol Wlsh 2 & & TATZI1ES A
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Benralizumab

Benralizumab (Fasenra; AstraZeneca, Cambridge, UK)-2 IL-5
T8A419] a 20Helo]l Ageh= Qtel TEE3A oItk Benzali-
zumab-> G| )& AN EAYE Foll TAMEO Al ZAVEAS F
5ES1AL IL-5Ra S sk Al 25 &2 0= oAghht

A5t el 27134 S-S Ao = AR 14 S0l A, ben-
ralizumab-2- 3t HO] G} Atz TN SAS AR
th® 2= A5l A] benralizumab-2 7%= Huta} e 2=
oo TAE HARAIZTL )% benralizumab®] ©]F:
B4 FloF 2b4F A7 AR o] Aol A= EA A
3x}ol|A| benralizumab 2 mg, 20 mg, 100 mgS- A&-5}% .2 H]
SALAH ] 3ERLo A benralizumab 100 mg2 AF8-3}ATE &
A2 4] 312} 2 benralizumab 100 mg A 2ol Al Yokt
HIs] A oFs} B 7} 41% FAFTHP = 0.096). A benrali-
zumab 2 mg, 20 mg A| Bt A= 54 e} Hlko]| glo fort
3} o] QI ZjolZ Holx] gkeh. F7hA0 2 BT QS F
3f) 714 gl A7 300 cell/pl 0421 - benralizumab
20 mg, 100 mg3 AH§-3E o 574 oF5} RI=7} flofwtol Hlsl 7+
254 AL 8918 4= Q19IT} (20 mg: 57%, P=0.015; 100 mg;: 43%,
P=0.049). | A|345t 34+ ¢1191 CALIMA (benralizumab, as
add-on treatment for patients with severe, uncontrolled, eosino-
philic asthma)of| A= S8 o] &% LB 20| =9 X]4A4]
HER FHIAIE AHES1IL 9= EFALof| 4] benralizumab 30 mgS 4
% 5.2 8% 1702 AG3u] BTE WEHLE o] Aol
benralizumab A 22 7|4 W8N FAFL 4227} 300 cell/uL
o]Akel A 43 71A A B2 36% (P= 0.0018), 85 712 A B
£ 28% (P=0.0188)2] g oI5} W= 0] 75 HYIT) E3F 7|4
I N TARR] 2217} 300 cell/uL o121 73-9- ACQ-6 FH4-5
HAAFAL, B2 SA = 4520 AA Ao AlbRlckes Tt
Tt Bt 470 cell/uL T4, 85 712 X Bt Bt 480 cell/ul
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