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ABSTRACT
Keywords: Background: Biologic therapies have emerged as a key strategy in managing severe
Severe asthma asthma with type 2 inflammation. Among them, omalizumab and dupilumab are
Biologic therapy widely used, but their comparative effectiveness in real-world practice requires
Dupilumab further clarification. Objective: This study aims to compare the clinical outcomes of

omalizumab and dupilumab in patients with moderate-to-severe asthma, focusing
on lung function, exacerbation rate, asthma control, and treatment feasibility.
Methods: We reviewed the mechanisms, dosing regimens, adverse event profiles,
and major clinical trials of the two agents. We also examined recent real-world and
observational studies that evaluated their effectiveness across different patient
phenotypes. Results: Dupilumab demonstrated superior outcomes in reducing
asthma exacerbations and improving lung function, particularly in patients with
eosinophilic or type 2 inflammation. Omalizumab remains effective in allergic
asthma but requires baseline IgE levels for dosing. Dupilumab offers broader
indications and simpler dosing, though associated with eosinophilia and conjunctivitis.
Conclusion: While both agents are effective in managing severe asthma, dupilumab
may offer clinical advantages for patients with high eosinophils or comorbid nasal
polyps. Treatment should be individualized based on biomarkers, comorbidities,
and therapeutic goals.
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Z+27|F(Mechanism of Action)

HAe] 29 Hejle F dfk= Type 2 HYWHHTh2 4
oz, 27| it vHEFQl Fo] IgE, IL4, IL-5,
IL-13 59 AP|E7RQl W& Fiste] SA &, HY
], 7= B4 9 7= JPAEL fasiokt) o) gt
He| Ao i3t EZ X EA|ZE omalizumab¥} dupilumabo]
AFSEL Slom, o] AE UE HEE AUFOoEHN
29 dF5TES AT Table 1).

Omalizumab-> 17H3HE HUSE FAZ, IgEC] Fe FHo
EolFo =g At 8 F2 A IgEE FIAIAI. o]
A2 IgE7} BIYHA| 22} S H FHE FeeRI =840 F-2F

'z N
Tablel. Mechanistic comparison of omalizumab and dupilumab
Category Omalizumab Dupilumab
Primary target free circulating IgE IL-4 receptor alpha (IL-4Ra), shared by IL-4 and IL-13
Mechanism of action  binds to IgE, preventing interaction with FceRl  blocks IL-4 and IL-13 signaling pathways, inhibiting type
receptors on mast cells and basophils 2 inflammation
Immune pathway IgE-mediated allergic inflammation Type 2 cytokine (IL-4/IL-13)-driven inflammation
Downstream effects | mast cell and basophil activation | eosinophil re;ruitment and activation
| FceRI expression l mucus secret|op
| airway remodeling
Biomarker dependency requires baseline total IgE level for dosing not dependent on IgE levels; effective in eosinophilic or
elevated FeNO cases
Indications allergic asthma, chronic spontaneous urticaria, Type 2 asthma, atopic dermatitis, nasal polyps,
nasal polyps eosinophilic esophagitis
IgE, immunoglobulin E; IL, interleukin
N _/
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Omalizumab> 53] €| 27] & o] Host= 4
SRRt A 851, IgE =X]9} Aol 7|6lste] Fol-ggFo]
AR AR AFo)HE omalizumab A& & BF IgE
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Dupilumab QI7F GUSE FAE, L4 $8AH| o A&
(IL4Ro)ol| AeHZ o2 AgFsto] IL43 IL-13 F 7}A] Aol
E71919) s EE FAlo) ARt [L4Re F ALe]
E7IRIS) 35 784 HH=, o] RES ATTS=H type
2 WA RE TTH oz A" [L-4= THES Th2
235 S5k BA|Zo|A IgE BAS =5, IL-132
Al Fy) 37k 71= A L ATAIE 7)s A 52
=3t Dupilumab2 0159 2H8-2 Ao 2N SAH
T 243 7% AF AW HERE dAslL Ve 2R
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Omalizumab-2 173} GUSFE FAZ, FstFAL FH
FolEn, 5359 &4 dHE7148 M2 SRl A A
LHth §ig =2 AW <8 < A IgEof| Z2§sHo
WA 27] W] 27] A2E AUsHe J|AOR A gsin
2, o] &2 A9 A5 71A 1gE o w2t 274
"ot gutdo g F IgE $22|7} 30 IU/mL Xt} &2 33t
oA ol Fsate, Fol 7L 23 EE 45oltk” Fy
37} o] w2, omalizumab-d 6A]] ©]AF Ao} W A3¢]
oflA AME 7FE s, FAF YR = HER YSolut ER(H,
ARE FA o2 v o 5em o|lE F3H7t AREEY
OFE.2 Hlo|T} 75 mg, 150 mg, 300 mg ZLE A X
2 AFEY, Hd Fo 832 600 mgo|th. 7] Fol=
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ALY Fegr] 9 8j8EE Fukek v H|FEe|EHe
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A& S (Clinical Efficacy)
Omalizumab¥} dupilumab Z}Z+ IgE 9@ IL-4/IL-13 3=
£ Adsts At AAR, $50lA 559 H4 &4
A w9 A ES T3l adtet Aol ASEH U

Omalizumab> 42714 H4 SAE ez 3
INNOVATE 93¢} EXTRA 975 E3f, A4 o35} Hie
a9 S M 2R dSeigon, A& e 7=
71A 1gE 219k ATl wheh gERch olek g
dupilumab2 114 ¥ [L-139] 2§ &A1& Aoz 2
o 2229 type 2 @5 I3He, QUEST 5 VENTURE
o} 2 Q7oA B3] SAT A7 B WA St
?:]}E]- E:]—q_%_ E%q_'ll.ZZ.ZS)

Dupilumeb - 717§ 0% o7k ZHHsH, Igk 3]0}
BAglo] Fof 7Rsahoi o] Ik W, omalizumab &
2o A Igk 479 A% 24 B9} 8 2Usiof o
o, IgE OEd 7|8 2 BT &I ISHY
o}, Dupilumab& Fo] F BA 427} YA H 02 Ao}
At Zekel So| 3hgo] Bg v 9w, omalizumab
ofbEEA sHoR 27] Fof A] elBA A5 Bl
Soj7l AR

olof e 71AA Holoh Tl AT AT
G B ol ontA BT R4 BrESY Aolw
5 oFg A A] mejsfof & fdolth Table 2 58 ¢
AR 72 9 AnE ok Aok

ot M(Safety)
1) Ol&HS(Adverse Events)
Omalizumab} dupilumab-& 5 $Z HA] Sxjo)|A] A7)
Foi7t 7hs gt AESA AR, ’ﬂ‘ﬂ"ﬂ‘ﬂ A Z=atd
o et Ao WrhHL: Tel % L AT fe
wofshy T4 9 287198 7R, ofo] The olig
o1 W 3 W] 914 ol 23l 5 9k Ol
o] 7V F23 wle 2 (anaphylaxis)
otk o= Al 27|7E i E= HAEH gloH, A
2 FE 5o T o BolA o ARt ool AR Hurt
UTEY o]t ol 32 27] E 3] Rolk FI=A] 97219
A= slol|l A= ofoF shH, 27} Foj= 4158 AR E ofoF
gt} 1 o= AR ¥R, 55, 7= #E Bl Bl
Z &3l ojAHre o g oa#A 9k
YA, dupilumab2 ofLtZErA| A $g o] w9 32 A
2 BaEs, A7} 4 $E2 Yo At Teh
g (conjunctivitis) X SAE F7HS T2 type 2 5

oy [o
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Table 2. Key clinical trials comparing omalizumab and dupilumab
it Omalizumab Dupilumab
em
INNOVATE, EXTRA QUEST VENTURE
. i le-bli I - Il : . .
Study design rand_omued, double-blind, placebo-controlled, randomized, double-blind, placebo-controlled, multicenter
multicenter
. : : . derate-to-
Patient population severe persistent allergic asthma moderate-tosevere severe asthma
asthma
Age criteria 12-75 years >12 years
. weight- and IgE-based, subcutaneous every 2-4 fixed dose (200/300 mg), fixed dose (300 mg),
Dosing method
weeks subcutaneous every 2 weeks subcutaneous every 2 weeks
. . . exacerbation rate, FEV1 symptom cqntrol
Primary endpoints asthma exacerbation rate . (reduction in the
improvement -
glucocorticoid dose)
reduced severe asthma
s exacerbation rate (0.24 25% relative reduction 25% relative reduction of
Main findings vs 0.48) and emergency of asthma exacerbation asthma exacerbation TFEV1 by ~220 mlL
visit rate (0.24 vs 0.43)
Biomarker dependence - - eosinophil, FeNO
lower respiratory bleeding-related
Notable AEs tract infections, adverse events, bleeding-related adverse events, urticaria, anaphylaxis
nasopharyngitis urticaria, anaphylaxis
IgE, immunoglobulin E; FEV1, forced expiratory volume in 1 second
N _/
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Table 3. Comparison of adverse events: omalizumab vs. dupilumab
Adverse Event Omalizumab Dupilumab
. rare but serious; requires initial administration .
Anaphylaxis . . not commonly reported; no boxed warning
under medical supervision
Injection site reaction common (up to 45%); usually mild common (up to 10-15%); usually mild
Headache common (>5%) occasional
Upper respiratory infections common (nasopharyngitis, sinusitis) common (especially in asthma trials)
. L reported in up to 10-15%, especially in atopic
Conjunctivitis rarely reported vorted In Up o €5 y P
dermatitis
. . L occasional to moderate; transient eosinophil
Eosinophilia not characteristic .
elevation
Other notable AEs arthralgia, fatigue, rash herpetic infections, facial redness
_/

W A2 ¥hgo] MuA A% Bug AL ok
5 59 BN B3] L MR Bawe, 24 34
SN 2-5% Sl A BAIZ 4 Ik Dupilumab AHg: 5
AAA BAT 53] o] AT 4 glom, A% T
AqMe g2 EF TAH $271 3000/l ooz st
AFE B Gk ofejgh olhkg-L iy ]
AL FEE SEOR AR Ao] 15T SFOITE 1
P AR AN Fol FTolut ol Bast HS
= 9o, S mUEHIY 7] AA7E Fastt

2) Al U 22 = AFZ(Use in Pregnancy and Lactation)

T kg BE QR tigt Bkt SRR gloH, 5=
AY Ao M= 718 SR BER] ot Al 5
ARl gt SE3E 1A ATe =St weka, d4Al S
A2 2|79 o]50] YL ATsh= Ao gtete A%
a1A s Eojof gtk =7 F AR A AgHA AT
EABEZ, BF £F T Fo A FE9 By] 74T
ot k&S 13l FoF RS AHF|oF Fhct

3) HSASEHZ2(Drug-Drug Interactions)

Omalizumab-2 IgEo|| ZAg}ste] HERES-S AsH= 7]
AZ 7HAH, 7F CYP a4t 4522 gle Aoz &
HA Aok E3ZL OFE sk 9FE F+= p-glycoprotein,
UGT 7=, renal transporter 59 FZ2%E Hos1R] Y=
ot E3F omalizumabe 2] EAfoA E¢ AHEO|E,
A7 2G4 vEr Z8A, FREA 284 59 o=
HEEH, ol FERY FTAEL AdHeE 9n] §]
L2z oy oz B1ErE” Omalizumabl Al
4l D £} WAl BEQ} B-8o] 7Hgsk, HYRSol

F857) 22 % 9o} Fof A7) 240) B 5 Yo
(Table 4)

Dupilumab-2 Q17F GAZE JAE, L4 A o(IL-4R
oo Agsto] IL-4 & IL-139] ATHGS JATF 2N
type 2 952 Z A3} Dupilumab2 8 CYP450 4
(CYP3A4, CYP2C9, CYP2C19, CYP1A2 Y CYP2D6)o| ¢
o hAEls oREEI WE A oFEE WE ol
urs) g Ae2 ekt olof et Dupilumab e
VAR folet oFE-orE ABAE T150) B AT
34 AAE e, AR Eohe Aeag Al
5757 k3keh. DupilumabA] AHGALS A4 HE-S 3
Aolnl, B Al AWALE Fof A H4 45 EE Fol T
24 152709 o1 4L & o] VUL

SHXMAMEH(Patient Counseling Points)

Omalizumab2 27|14 M2 E= 4 F=87] 5
o] v WY AgkE xdsl= AR AAR, 4 24
< 93t A7) fAL gt A7 At Fo &
g F ool A3 YehtE R, S4o] /AT e oF
2 U= FHAE ¢ HH, H7|H Foo] ufe- F
a3k g Ale galFEAtAle] SHlE B P~
8°C W B, Ag A Ao 15308 =& F Fo, 3
Al BE wi BH7EY AR Y 7129 AR
of tigt wgo] "asict” 7 Fadt Bokly el
ohfZera|2of gt FoJALR olt) Omalizumab-S EE4]
9 Az HA gEE7) vE fEE 5 Qo EE, 27
o= REEA] Y 8Q19 7= slof| Al = ojof 5, &5
o, A4 R, oA HF 5 S0l YT A SA 3
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Table 4. Drug Interaction Profile: Omalizumab vs. Dupilumab
[tem Omalizumab Dupilumab
. . . . no direct interaction, but IL-4/IL-13 blockade ma
CYP450 enzyme interaction no interaction I . I l. . ! / y
normalize CYP activity
S . minimal; no generalized not immunosuppressive; specific to type 2
Immunosuppressive interaction . . . .
immunosuppression inflammation
Vaccines live vaccines: generally safe but monitor live vaccines: avoid if possible; inactivated vaccines
response preferred
) ) safe with ICS, LABA, LTRA; no known ) . )
Interaction with asthma meds . . safe with ICS, LABA, LTRA; no known interaction
interaction
Biologic combination nnot recommended with other biologics not recommended with other biologics
N . theoretical 1 CYP activity in inflammatory state
Theoretical interactions none of concern .
resolution
CYP 450, Cytochrome P450; ICS, inhaled corticosteroid; IL, interleukin; LABA, long-acting beta2-agonist; LTRA, leukotriene receptor
antagonist
S

A1) AF 2 EF IgE 5 Xof| wpe} AP oz 2HEH
o2, g} AA Aol upel BoF AA|1Fo] HAE S
Ath= AL olgsteE F Aol Fasith Arjyer
ANEATL R 4 9o, ole 27] 4 X WY F
oF & obdAJo] BrelE 9ot 3 gHch” ofga, 74
= 79 g%l B2 Ao AFsAY WES 4 &
o] A9 IgE A W Hurold 7 S 1
Falod, 74 o AU ZA7 988 5 9SS AR
w&-3fof gheh'”

Dupilumab- type 2 @Z& 7|9t 2 3H= WA A
A4, olEN Y, H&F FH Bu|5Y 5o AgEE
RESA AAZ, 712 g3t ToiS 3 715 4
Z JA7 N5 Aol A8 AE Fo] T 24FH
B AA3] e, A&22 2ok B3 4 of5}1S o
15t 4> glrk'? Dupilumabe Z71AL] st Zelgde
NPA B 9 FHE A, 124 o4t FRE= 28-S
B3 A7t Boj7} 7k WA B & AR A] HEEA]
A 2o 30452 A= Fo| T} GAFE LER UE &
FASHH, AL Hoj= BE djElRE wzo}l ARgEhY
Bopahtol ] Fojgjof & oAk o2 Autd(E £,
E 7S I 3AT $2 F7PF itk 29y S4bo]
Uehd A< okt 127t 9ad 4 9o, iRy An|s)
At A5 e 4> glou g ARd ¢hiz 85 EE
AR AL Tx BF AL 4271 YA Por
7het 4 gloy, giRE REEAoln A& A|o| 7hs3d)
ok WAl e Alghe g gt A AlS dupilumab 2]
2 F Wgo] AR gon vtea] Bad HLoE 3

2 AE Ha 43 A Bl AR E2 15209 olF F53)
£ o] vgzsitt. EZ43t WAl o] 7hsstt, |
o dkgo] Tha okglE 4 glouE WAl HE oIS 2
]9} HIEA] AFOlStEE olysfjof it 8

Omalizumab2} dupilumabg XZ&tsh HlmEutHF
(Comparative Effectiveness of Omalizumab and Dupilumab)
22 FEEolN 559 B4 BAE gueR et

Ao A omalizumabi} dupilumab®] YA G115 v W3}

= Al=7 o]ojA|aL Qlok F oRE-E B BESH] AA|Z

A Aae] 70 We A2g ek, 7147 48 A

of &7t Jlem, A7 W= Aold 4= ¢UtkTable 5).
ujZo 4 Z%E ADVANTAGE 972024y =3t

AA A& FEo] gl T5 4 FACRANE ez

AR 7715 HlolHE E-83 $FAo2 EA% o A

ojt}. o] Aol A= dupilumab X] &0 omalizumab 2| &+

o vlal| dA7F HA] ofshgo] oF 4% R AR HAEIr:

oj2|gh Afol= FAZ LR FolF S dupilumabo] HA =

Aol o] $3 AIE 7 S U AR
2| Akenroye 52 FeEolA S5 A4 SAE diA)

9 2 omalizumab, mepolizumab, dupilumab®] A AUAF &

= v 23St 7 YAFA] H(target trial emulation)2 <~3§3}

St 1 Ay} dupilumab> 1E7F HA] o3t WA S| 7H

ek o ™, omalizumab % mepolizumab thH] $&u]7} 52

SHA| Yol -3t avE H itk E3F dupilumabd #7]5

(FEV)) 7§ Ao AE o L3t Feks Hilon, 53]

4 A7 22 oFgolA FEHA olEe dAE

Korean Journal of Community Pharmacy, Vol, 11, No, 1, May 2025

29



== MA0IM DupilumabZt Omalizumab?l Hlu: X7|H

o 21t ¢

2R T=0Me HE

- —~
Table 5. Summary of key comparative studies between dupilumab and omalizumab
Study Design Population Interventions Main Outcomes Key Findings
retrospective . Dupilumab reduced
moderate-to-severe . asthma exacerbation )
Bleecker et al.  real-world study asthma patients eliaible for dupilumab vs. rate and svstemic exacerbations and
(2024) (US, ADVANTAGE nap 9 omalizumab . y steroid use more than
omalizumab or dupilumab corticosteroid use .
study) omalizumab
. . . . Dupilumab showed
target trial adults with asthma, IgE  dupilumab vs. asthma exacerbation, :
Akenroye et al. . . . . lower exacerbation
emulation using 30-700 1U/mL and omalizumab vs. FEV1 improvement, .
(2023) . . : L L risk vs. both
EHR (US) eosinophils >150/pL mepolizumab biologic switching
comparators
long-term .
long- . L . Dupil h
. ong-term severe uncontrolled asthma various biologics effectiveness, FEV1 upilumab s Qweq
Asai et al. real-world cohort . . . ) . . durable benefits in
patients treated with including dupilumab  improvement, .
(2025) study (Japan, various biologics and mepolizumab treatment lung function and
PROSPECT study) 9 P o persistence
continuation
IgE, immunoglobulin E; FEV1, forced expiratory volume in 1 second
N /

AL [L-49} IL-13-2 FA]9f A}ddl= dupilumab®] 2}
3-7]"*01] 7|¥kshe, IgE /3 A%} 71 85
w4 A 5o S ant 7193 Aoz sjAHnh
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