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Pharmacoeconomic evaluation of omalizumab in the treatment of severe allergic asthma

XIONG Chaogang', ZHU Yurong’, AN Mengna’, LI Ying', ZHANG Xin', ZHANG Shengjie', FENG Kezhen',
FENG Weiyi’(1. Dept. of Pharmacy, Xi’an Chest Hospital, Xi’an 710100, China;2. Dept. of Pharmacy, Gansu
Provincial Maternity and Child-care Hospital, Lanzhou 730050, China;3. Dept. of Pharmacy, the First Affiliated
Hospital of Xi’ an Jiaotong University, Xi’an 710061, China;4. Dept. of Clinical Pharmacy, Shaanxi Second
Provincial People’s Hospital, Xi’an 710005, China)

ABSTRACT OBJECTIVE To evaluate the cost-effectiveness of omalizumab in the treatment of severe allergic asthma from the
perspective of healthcare providers in China. METHODS Based on the data from an international multicenter study of omalizumab
in the treatment of severe allergic asthma, the Markov model was constructed according to the progression of severe allergic
asthma, with a cycle of 4 weeks. Long-term health outcomes and costs of omalizumab combined with standard of care (SoC)
regimen versus SoC regimen in the treatment of severe allergic asthma were simulated by using quality-adjusted life years (QALYSs)
and incremental cost-effectiveness ratio (ICER) as output indexes. One-way sensitivity analysis, probabilistic sensitivity analysis,
and scenario analysis were performed to test the robustness of the results. RESULTS Compared with the SoC regimen, ICER for
the omalizumab combined with SoC regimen was 107 723.05 yuan/QALY, which was less than the willingness-to-pay (WTP)
threshold (268 074 yuan/QALY) calculated by three times per capita gross domestic product(GDP) in China in 2023. The one-way
sensitivity analysis showed that the baseline serum level of immunoglobulin E had the greatest impact on the robustness of the
model. The probabilistic sensitivity analysis showed that the omalizumab+SoC regimen had a 93.00% probability of being cost-
effective. The scenario analysis showed that in the real world, the billing method of omalizumab based on specifications rather than

actual usage may increase ICER. CONCLUSIONS Compared with the SoC regimen, the combination of omalizumab and SoC

regimen for treating severe allergic asthma is cost-effective,
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with a WTP threshold of three times China’s per capita GDP
in 2023.
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W Wi 2 — A M, 77 BRI AERRRYT , Bl RE R
A B S | IR ey A T T ACRE L 45 R AR T i
T TR B SRR L 45 Rk 23 RIS A R DT (1) 48 5 1R
Ho 2019 4R, e EREGAF N WE AR 2K 2 155.10 T3 Mi5%
VA 2% A= 4 AT (disability-adjusted life years, DALYs) [95%
‘& 155 X [8] (confidence interval, CI) iy 1 714.16~2 697.20
DALYs], 2 i & BRPS AT 1% 7, S AR &
PR, B AR T R S R W Wy 7 W g R 3 v ) BB R 5%~
10% , fH 3R T7 2% AR o i BB YT AR 19 50% LA 1
W A PERE 2 3% 2% (inhaled corticosteroid , ICS ) B K A%
B.3Z 1A% 57 (long-acting B receptor agonist, LABA) FJ
DA i e e 2 Wi R P I ) B AR A 3 B i, A /L
P A RAE , 8D R I g 2k R VRS | B A B A AT T
AU , 2 H i I AR H B 2ok Bt 22 i A A 1 VR YT (standard
of care, SoC) J7r 52", X T2k FH v 4% 5l B 5 741 1 ICS 1)
SoC 77 RIATT IR BAT e F e IR 1 i 4, (G2
R BTG TE R (2020 4R MHEFE T LATE SoC Ji S8 1M 3%
il ¥eEPr e fE Bk A E (immunoglobulin E, IgE) .57,
REPTAR™,

B LBk MhT (omalizumab ) /& —Fh T IgE A JBAL R 5T
BEDUAA , AT 38 0T IR SCE - LA AR L - R 20 B S g e
VAL 20 A5 S RE AN 1) TgE 2 25 A 2 AR 3k B 57
PEZE G MG 0 TgE , DT BH 1k A 2 R A T 1
JRBERERI, KA E ™ 2003 4F, B LR ) 95 [H
FDAH#EHE b7, J5 X T 2017 4R 7R FRIE AR B oii , T4
ICSHLABA VBT JE T3 e A 545 L RE R iy v i B Rk
PRI HUEPERG™ . 7E SoC 77 28 M LA TR B 2k
AT L I RO R B, T DA 2 g 4 R VAT A ST
A3, B AP Mt i 2 JRURS: A R R 2 i o B 30 i
AR B, B2t RIFY, 20194F11 28 H ,
R B BT R A A g R R AR R AR A s R A BT
& B UR LA OISO N IRFNZ 5 B a8 2019 4ERiE
e H 5 , HAE 2023 4F i[5 5 BE AR 24 i H 5% vh Rk &
2y, BRI, WA BRSS9 B Bk bt mAR R IR, 5
SoC J5 FAH R B HA LB LA M A ik, 4
F5ELE [ S GG R B E B [ P AR E5cal Y Ll 1, R
FH Markov 5 #U X6} B B BAETIE YT 6 B ask B 7 i 179 fdt
FRZE SN G IR TH FESEA TR, [R]BE X LA (5058 K iy
PR TR A, A R I RO IR 5%

1 #ABRERE
1.1 BB kST

AHFGE I BAREHA N AEIE 12~75 %, H4 BRI
5 ¥4 161X (Global Initiative for Asthma, GINA) %5 4 42 )7
PARYT R AT ARAS B4R 0 R i v AR . R
N5 HEBR bR E ST Rl il 3 5 — 006 T B ) 2R
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TR R O s L PR 22 s (BEAIL TR AT
T B EWRDA TAEIE R 12~75 % (1 400 24
532 GINA 55 4 QU7 BRI AR 24 ] ) 31 B o ek
W Wi B, R X B R DL 20 1 1Y He B BE L3 i 2 2
BRI PR BT +SoC J7 I T TRZH A4 T SoC J5 Z2 AT
R, BE DTS ] 3528 32 JA™, ELAR T 28 0 < X IR A f
MG GINA £ 4 Gy Pk MR FIRY 7ROV, 45T i 7l ICS
(A1 M 23 78 H A & >1 000 wg 85520 ICS) F LABA; 1
T BB EAE SoC J7 Z2 LA I AR F 35 P s AR 2 M
T BUIgE K-, 45 7 B S Bk B4t 75~300 mg, 4 4 J7 1
YK, 8% 225~375 mg,2J§] 1K,

AHFFE A B E BN A RS HEALEE - (1) #3233 =800
g N IR EKI B ICS+LABA IRYT , AALHT 34E N
BT 2 M VL EH AT LN R RAE T LR
FaZ 4 BBl R O IR YT 0 R AR 5 (2) 4RI Ry 12~
75 % MKEE Sy 20~150 kg, HELK 1L IE L IgE /K F-h 30~
700 TU/mL; (3)fd 45 K¢ Jik s 0 a6 76 N 1y 2220 1 Rt f
JEORG I 3 6 52 B 5 (4) WA 200~400 g V0 T R S
30 min N, 2f 1 #0FH SR 28 FH (forced expiratory volume
in one second, FEV,) ¥4 il =12%; (5) FEV, Tl i1 &
40%~80%,

AT BB B HEBR AR HE LSS - (1) AT REMAZE b T
2SN LI A 2 5 (2) PRI g D A/ A G At 5 o o 4 B
et AR B R 3 5 (3) Al 52 B B iR & s2 A il
F Bz IR BURRBRZ MiG T A 5 (4)F EWEEY)
AHOG 2t sk 25 (5) PRI BT ) DE AR B HE A S AR BT R 2551
AL AR 5 (6) W MR > 10 40 /4F 5 (7)) FEAT B S B I g
A1 A TR | At S A A8 18 M B ZE I M 5
(8) PRl 3t S A ANy JF At D PR B0 1 78 T B K7, an
A4 U | IgE £85I . Wiskott-Aldrich £54 A 5 i
O SR I AR 5 (9) U LRI B S B S A A S
(10) BEA: A P2k B8 Hh Bk B2 .

12 MRAE
1.2.1  Markov FE I )by

ARG T B A IF & 2R 1Y i oPE B i Markov 152
Y G55 R e L RS R AR RS 1 ] 3R A5 M 2t
3. Markov #5570 #5080 rf f S5 A0 45 3 FRIRAS : oS
SarnE LT, FEAMEMERET A 3T E R
) W i AF OG04, B E O K BT R (oral corticoste-
roids, OCS) A2 HS BAERBEIR YT o 3 FPARAS 8] A AH E.
R R WK 1, K Excel # A4 #E 1T Markov #5581 4
B GBAT T BERVEER A I 4 8] B R R A A S
AHIFFERT AT Hh BEAT I B, SR T 5% R LA, 48
LAy e An R B Dy SRS | 5T o B A A A (quality-
adjusted life years, QALYs) Fl 4 & A AN - 5 2 FE (incre-
mental cost-effectiveness ratio, ICER) . Hf [ 25 ¥ & 55 2%
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AN T8 RS 2020) HE L DL 1~ 3 F5 FR A4 1 o A= ) e
GDP) fF & & K X ¥
(willingness-to-pay , WTP) [ {E"", A< TJF 5% #) WTP |5 {5
& 348 2023 4£ 8 [ A ¥ GDP, Bl WTP iy 268 074
JG/QALY

(gross domestic product,

@ocs
Q@LikL
BAEBERYT

B 1 MarkovimBZEH

1.2.2  Markov &5 %

AH G B BB AL « (1) BRI RIET R
Hb ARSI A 3 S I A5 IR S B 5 (2) 7
FET RS T A A BAMEAS 5 (3) SoC J5 58 hy 1 i i
TP s £ R VA YT O 58 Y R B T S R LT
J&  ARER H SoC 7 R AERFIAYT s (4) T T34 5 X iR
ZH AN B S0y A AU REARL , BRCAS I 5T AN 2% JEOR B

E; r]
1.2.3 HBHIZHL

R A PR ] ) 4 AR SR 5 2l i SR I B 36 FE

TREATIIE . XTI b 2 R EE 48
M 222 8T BRI, HE Bousquet S
LS BT 32 RS , T P4 RN IR 20 i 2 2k R A
JINEE 2R354 0.55,0.98 /N, N AMEINE T 28wt
B A3 23 590 °h 54.54% . 70.41% , R 20k I i T AR B ia YT
B L5350 h 9.09% . 14.29% ., —TFAE 5 [ T i B L5
TS & B, BT 48 A5 L 22.35% By 15 11 T R T
TR IR YT L BB I Bk BT 48 JE B 45 2 RN
22.35%"", TEHRAS Markov 578 | AT L)L o 78 — 22 i)
(i) ] B (o) oA ) 2 A 238 G ) SR Al T e B B () L BV . P=
—r2[12)
BRI 8T N A SRIET R AR AH DAL T
AT AR W IAEIE S 45.70 2 IZAFR IR 0 B AR
FET-FRIE T 6 A A A s, A 56 Ay
AEFET-H N 0.016%0(95%C1 4 0.015%0~0.017%o) , P Hii
PR 5 A B AE BB TS R R 2.5%0 (95%CT A 1.9%0~
3.1%0)" ",

ATIFE (IR SE A1 B Sy BT SR AL AR R R U 5
BP9 HHE BT AS , 11 SoC J7 ZEJliAS . OCS 1
A 2P HFERE T . SoC Ty 2R YT 28 HIK
R A S IR AN [ ICS BB LABA 16T B\ W i
FEoR B ARG 1A T7 12 AR 2591697 MO N

1—e
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518.70(490.56,546.84) 70, Y EEREAHTLS 250 i /e AR
s £B AT R I T R T AP o ) P — 0 S
W R B, 32 R S Bk AR 7 I SR R E R
63.67(51.34,76.00) kg, J 5 Bk Lyt 45 24 57 12 2k g 57
IgE (IU/mL) & 24 T (kg) 1A 0.016 mg, & 4 4525 1
RN A ST A B Y FE 2K LT L TR JKSF-A 233.30
(30.70,695.00) TU/mL"™, & 1 Bk B3¢ (150 mg) A 4%
RV T BRVE 245 R EE FHAEM R E R R”, iy
1335.70 70, WL W A AR AE F E1 IR S R Uk Je A R 1y
SFH5 R 60 me/d, EZATH 3~5 d, AR EE IR IR JEAS
AT AN 6.29(4.72,7.86) 701, ZILHEIS BRI B
FHE 8 57120000 W i £ 25 202 8012 9% A R A it
5%, 2 VAR Sy 773.10(590.70,955.50) TG, A B 2%
FHR R T — 201 [ PN 1) 22 ot [ BRI 9T, 1 B P 34 A
79 045.00(6 431.00, 13 035.00)7C™,
BEAY i JE 2Pk I RS A 0 G £ B SOR (R DR T
BT KRR B SR, 5 SoC A HL , B4 B8 S gk
FAHTAYTC 2N RS ARSI ™, AL T
W s 2 P T RS 0 e B AS HTE 2 RAIR , ARSI R
] S0 ] — % W3 i 2 e o 5 R O 2 A5 AR

REEAER™, BIRSEULER 1,
x1 RBESH
VR Al (R M kR
WRZE WA SEMTRERGURDOA) 098 8]
AEMEFEALRBNOLE 041 JCHK(S)
SUMEFE(EPRTMILHL 1429 S
AMMETEOCS il 1530 JHHS)
THA AEMELERQAQIN)  055(041,076) Beta R[S
fkkg 63.67(51.34,76.00) Gamma  SCER[17]
ELMERIE KT (UML) 23330(30.70,695.00) Gamma  SCHK[S)
AHMETELLHL HﬁtWJ/% 54.54 ES]
SHMEREERRTOLNS 909 WS
AMMEREOCS kil 3637 8]
125 (48 8))/% 035 Beta  JCAR{II)
At EERGHE AL % 0.016(0.015,0.017) Beta  JER[14)
B A (BT 25(19,31) Beta  A[1S)
i SoC i (4 )t 172.90(163.52,182.28) Gamma  SCER[16]
AL (150 mg) T 133570 Bz
FEHHFERHA
FEBAS
MR e b (4 ) 6.29(4.72,7.86) Gamma  JCER18]
ABitBOuR) 773.10(590.70,955.50) Gamma  JCHR[19]
fEBEBIFCEK) 9045.00(6431.00,13035.00)  Gamma  JER[20]
AE fEbsift —0200(—0300,—0.100)  Beta  CEk2I]
ALHLEN —0.150(—0250,~0.050)  Beta  JCHKL21]
0CS %1t —0.100( —0.200,0) Beta  JCER[2)
MR e A ERE 0613 )
THA URLAEmERE 0.826(0.807,0.837) Beta AR
TEB%/% 5.0000,8.00) R 10]

1.2.4 WA
PR S ES RN E RSP AL, I
PIRMGTT 7 810 B A F1 QALY s, 7145 ICER . A<
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5% R FH B DR 22 SR A T o AR AR F S S P A VA
JIAS 2 B e KA e /M I K S BRI RO (L 2
BOR F 95%C1, 155 25 4% + 209% T8 Bl U, W B0 R B8 5E
H0~8%, H ISR RIS BANEEALL 1 000 1 TRE R
ORI 20T, DA A5 S 000 285 SR A S 00, M S5 Ak A
% Beta 7341 BUFE | AR ] Gamma 73 A7 BURE . AR
FEMTT ARG BE A HT , AVEAS B T Bk BT e R 11 2 A
X ICER HIRZ
2 #R
2.1 HHER

S M R s B BR AP +SoC Jr ZIRYT H
S 3o S R W 1) SR T AR A 157 046.96 JG , [H 5 L]
SoC Jr AL, AT 2 4k1% 0.79 QALYs; B 5Bk i +SoC
T EM LT SoC 77 & ICER 24 107 723.05 JG/QALY , /)s
FAMFFT I RE 1 WTP [{H (268 074 JL/QALY ) , J&—Ff
HAZTHRHR RN, 5002,

x2 BWERTARMBEAR-MAITER

IS WAL BERASE  SUMQALYs  MEHEHUYQALYs  ICER/(JUQALY)

ABRHASC 15704696 84.885.16 10.099 0.788 107723.05
Soc 72161.80 9311

2.2 HEMESR
2.2.1 AR BUBMEST
BALDR ZEABUR M B 2 TR R BR ALY B IgE K2
A AR HA ZEAE B R P AR AN Uk 25 51 L
BRAE o MIELRIMNIE B IgE KB K H 695.00 IU/mL
B, 55 H SoC 1 R AH L, BLE BRBLET+SoC T SRYT
JE AP I Y ICER y 334 731.35 JG/QALY , B TAHF
S AE 1) WTP [BE, 7T BEf 45 5 kA= b e, 25 5L UL ]
2 H— ot s, RN B 1gE KPR F 537.10
TU/mL i, B T Bk 841 +SoC 75 % 19 ICER ik T WTP [
B, MEALTEN T %
FELR M3 i IgE K
) ) i -
oA IR AR (1004 L] L
ZVEINTE e 3 (CF AL ' = TR
TEBE P 21 '
FEBE A
OCS SR AUH
RIS A
82 in = BLEIERA G|
e
I 2P T B AR T
(B
OCS H A
SoC J5 WA
WA AHSEARSE T %

0 100 000 200 000 300 000
ICER/ JT/QALY )

E2 SRtk iiexE

2.2.2  MEARHUBMS BT

i3 1000 R SE4FRIG BN, 75 31 B L Bk Bgit+SoC
J7 ZEXF L SoC 5 48 1 AR IR B S P AR IR Pl 42
Z ek, BRI 3 B 4. A - ATz 2 o
4 WTP [H {5 K 268 074 JG/QALY I, B8 I 2k FA 1 +SoC
T ZBEA RN 93.00%
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—100 000 - R AUH/QALY s
B3 MAR-MAAE

1.00 -

0.90 -]

0.80 -]

0.70 ]
£ 060 -
=
Z
% 0.50 -]
l@ ——SoC
& 040 -
= PR g BT+ S0C

0.30 -]

0.20

0.10 |

L L I J H mo o B o s e e s e e B B e e e e e

B4 BA-MRFEZHME

23 BESH

NV N e SR SR R N OB b
237.67 mg, {HAE FLACHE B, B E BR BTG YT 9% FH e R
SR/ (150 mg/2) 2%, R R st b i 3 1 Af
FH U B PR BAHT Y SRR T 2% ) N R 300 mg, B8 H Bk L
BIT AT 2 M 2 671.40 JC . DA% 2% 1 e A7 WA -
O AT G5 R R, 5 SoC 77 R AH L, BLEL BR HL
HL+SoC J7 % 1Y ICER i 137 807.53 JL/QALY , I i 5 T
Rl 2 1 45 SR (107 723.05 JC/QALY) , 1H 5 268 074
JG/QALY 1) WTP S Lb A B A 4T
3 itig

T8 FE S WO PR T o B BRIRHTR I TR
U A B8O RN 2 A SR TG B SR AR YR T 2 R 1 I
IRAEHT o R PPAR B8 ) R FRIA Y 0 B2 ao i I s 1 28
TerE ENAMIT T — RGN 2 455 2 0F  (ELA5 5
A—B, —TOC T AL 1] 25 3R 97 B i 2 DF PR R 52
PEM A B, AR 20 TR SE of A 10 RIS A B
TRAPT A A SR, 4 TRFIE AN B DR AR
A AL oA 6 ARy B E SR Al 5
TR B BT AR X0 4 ™ T P 2H B8 25 3 A > R
KT A BA A SONIE A, Tugay S57E - HH
TEIR 0 5T B S 2R BB VAT BN B2 W i 1Y) 245 ) 22 0%
ARG I, 5 SoC Jr AR L, B E BR ALK & SoC
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IRYT TR 2L 3R 401 722.74 9555 , nl AiAMRAS 3.27 QALYs,
ICER Jy 122 675.57 B 55/QALY , ik T 24 # WTP, Zhou
SE3E 1 A8 i Markov A5 8 T v [ 7 EE A ROPE I
JLFE M S 2R P A OR FsAS 2R LM, 5
SoC J5 ZAHHL , 7 SoC Jr Z8 HEfilt k5 B Eh BR g 7
ZAYICER Ky 211 217.00 3£ I0/QALY (WTP [H{ Ky 27 351
FIT/QALY ) , A& BA LB L 5

AR BN, 5 SoC Jr E A L, BT Bk HT+
SoC J5 %A J7 T J& 2 01 2% g (1) ICER & 107 723.05
JG/QALY ,/NFAMFFE 1% % 1) WTP [®{H , 2 —F HA %
DePEM T 28 . MESRBURME A 5 A U, R R i+
SoC J7 28 B AR - HIME 1 93.00% . 248 T2 1M
G2 B WTP BUER S . #0 E R I,
PR LR 6% WP 9 5 i, A 10K WTP 3 {B 5 7
1.5 1% N34 GDP, £ % J& 1 fff A ¥ GDP By &8 ™,
AHFGEAT LA LA N34 GDP 1R R A5 (1) WTP 84, B
WTP 2489 358.00 JG , | B 5 Bk B +SoC J5 S8 6 AN
AT, T ER YRS 2D IR

PR EBR B IIRYT 2 SR B R L B IgE 7K
PR PIAR G, X T AR LT R TgE 7K1 4 51 e 114 1 i £
R T T S SRR Y B B BR PR, A e R
LR EAHUIRST Al B —Fh HA P MR . AT
FE LN R MURME AT 45 R R, B DR L h A AR -
RONILH B L ML 6L TgB 7K (B 537.10 TU/mL.
B B PR BT R 2 RIS T AN S e B S
PrA&ETH 2%, B BBk Pyt G R/ BV R
WA 2~8 CCIREL T g A7 ik 8 h, 3 v] RE 5 2l R
el FFTIRE H PR 245 49 B, 0 10 ) B S R BB (1 48 T P 1
ANFIFEM B BT 28 R B0, T4 R0AS T 2% 1 1
T, Bk ihi+SoC 7 1 ICER = T 3Lt Mr 4
P TS /NEIAR 1 B B BT TR B e Sk B T i
TR AT — PR im0k

TE I PR Z BRSO THE B S AW 5 T8, AR A
— BRI . BT ENE R R TR DR
B ML RERIF 5 R S SRR 9 28 A i 2 W Wit 22 o
AR 2SS F A AT BE ™, Joik i — 2D e
Markov 5 51 H 2P i Ji R AT W i A DG S (0 e B AR
R, ASBIFFE I PR 2 BOR I T 8540 B ok 56 2 1 [
HMIFGE , FEOT RCEAE TTREASBESME = EARE. Nz
i ] A e 22 DG T i 5 RS A g R AR A5, T
AP e ) 2 R ) R ASOH (LT R 25 1) 2 2 Y-
B, AT RESS XSS B AT SEME = A 5

Zi LR 7E 345 3R E N34 GDP Jy WTP [ {f 1) 15
LT, 5 SoC 7 R AHLL , B E BRAPLIK & SoC J5 RIRYT
o R L B B T
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