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Systematic Review of Efficacy and Safety of Omalizumab in the Treatment of Children with
Moderate-To-Severe Allergic Asthma*

JIANG Hongyu', LI Juan', HU Wenfeng”, GU Jinhua®, ZHANG Lin®, ZHANG Haibo' (1. Dept. of
Emergency, Maternity and Child Health Hospital Affiliated to Nantong University, Jiangsu Nantong
226018, China; 2. Dept. of Pharmacy, Maternity and Child Health Hospital Affiliated to Nantong
University, Jiangsu Nantong 226018, China)

ABSTRACT OBJECTIVE: To systematically evaluate the efficacy and safety of omalizumab in the treatment of
children with moderate-to-severe allergic asthma. METHODS. CNKI, Wanfang Data, PubMed, Cochrane Controlled
Register of Trials (CENTRAL) and Embase database were retrieved to collect the randomized controlled trial of
omalizumab in the treatment of children with moderate-to-severe allergic asthma (the study group was treated with
omalizumab, while the control group received other drugs or placebos for the treatment of allergic asthma). The
retrieval time was from the establishment of the database to Mar. 2021. Two reviewers screened the literature and
extracted data according to the inclusion and exclusion criteria, Meta-analysis was performed by using RevMan 5. 4
software. RESULTS: Totally 8 randomized controlled trials were collected, including 1 756 children. Meta-analysis
results showed that the incidence of asthma exacerbation( exacerbation incidence expressed as number of person-days at
risk of exacerbation; RR=0. 68,95%CI=0.55-0.85,P=0.000 7; exacerbation incidence expressed as percentage of
children with exacerbation; RR=0.54,95%CI=0. 45-0. 66,P<0.000 01) in the study group was significantly lower
than those in the control group, and the excellent rate of Global Evaluation of Asthma Effectiveness( GETE) (RR=
1.39,95%CI=1.23-1.58,P<0.000 01), Children’ s Asthma Control Test ( C-ACT) score (MD=0.76,95%CI =
0.31-1.21,P=0.001) were significantly higher than those in the control group, and the differences were statistically
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significant. The difference of percentage of forced expiratory volume in one second to estimated value( FEV,%) (MD =
0.62,95%CI=-0.89-2.13,P=0.42), and the forced expiratory volume in the first second to the forced vital capacity
(FEV,/FVC) (MD=-0.10,95%CI=-0.98-0. 79,P=0. 83) was not statistically significant. The incidence of severe
adverse events in the study group was significantly lower than that in the control group( RR=0.54,95% CI = 0. 39-
0.76,P=0.000 4), and time of absence from school ( MD =-0.30,95% CI=-0.57--0.02,P=0.04) was
significantly shorter than the control group, the differences was statistically significant. CONCLUSIONS: Omalizumab

can effectively improve the clinical indicators of children with moderate-to-severe allergic asthma, significantly reduce

the incidence of severe adverse events, and improve the quality of life of children.

KEYWORDS Allergic asthma; Children; Omalizumab; Systematic review

SCRE B N (AR TR B ) A — b S TP R,
LSS S R RRIE S LT I R DL A 18 M R R
it o L 3T TR M A R AL, £ R R LR B
B A 3% R, 9 s R I 28 B A S a4, R L
I R I A 4 ) 1 AL LE 7 i 19. 9% 5 B
Zo3d RGP LLOG AR B Wi VA 7, A 465 X 2 g 75 DX ) 2 41 L
FE FURE G5 B9 PEAS B4 249 5% ~ 15% 1 i L 993 55 I
KRGS X5 RIRRMICT R T A 5 G e
W Mg e Y T2 B AR, AR R SRR I e BB RO 60% ~
80% , ¥ B Th2 41 f Rl F i BRI Sy Bk A 1 E (1K) $iik i
PR (R PR I 2 TR R W (55— W, 2019 4R ) ) o
FEHL [gE B TTREDUA T T58 4 A7 RE4a il 1Y h i B 2o 15
PEBERG . o BT TR B T 2003 AF 345 26 A S 2
B R TIRIT 6 % L L ik e e R B
Igk B 5 BT IR rh Bk e At LT iR 16 T 2. AR R
, BEBR AT T 2017 4F IE 3R A5 [ 5 25 0 B 48 FR )
HeHE( B HTIRIT 12 2 DL L AW AR R 6
KRB, B MR SRR Sh RG 7 42 A A A v o R e
B 3 . O AR IE R SRR R W, BT 2k A T L) AR ™
3o AP i R AR XU U WA P A e B i R
FE, FLAE R g R T R (LS R e RS A
B AR R G AR BT 3R MY IR PR BE LY IR
(randomized controlled trail, RCT) , & 4t iT- 4 ¥ T ¥k BAPLIB YT
JUEE rp i 2 S B 0 i B A PR R e, i RS R 24
TR HEZ WAKIE -

1 #ZREFE

L1 WMANSHRRIRHE

LL 1 BFRELRCT, GiE R RHH L.

L1.2 TFFEXT4 75 A 2 BRI 57 1A 18 1L ( global initiative for
asthma, GINA ) Hh e & o S PE BE NS TR SRR < 18 2 5 14531
AR

11,3 TP . o 58 40 A8 LAE AR T Bk S0 IR 97 X R4
FELAE A A 7 i Sk P s (1 245 ) (B ) o

1.4 S5JR4EFR: (1) B Al 5 (2) B i 4 BRIT 80T Al
(global evaluation of treatment effectiveness, GETE ) {fi B 3
(3) JLEEdas ) 12 g ) 32, ( childhood asthma control test, C-ACT)
Wik (4) 5 1 BRI KAER G HOHE A 45 1 (FEV, %) 5
(5) 55 1 B WA R i F 7 i = 7 43 L (FEV, /FVC) 5
(6) BRRERTE] (d) 5 (7) M= E A B 244 (serious adverse event,

+ 1092 - Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No. 9

SAE) & A= %5 (8) JLBK B i £E A i 4 98 #r 18] 45 ( pediatric
asthma quality of life questionnaire, PAQLQ) ¥4y, XFF [f]—ift
R RIS i 1 ] — I PR 5 AN [0 I 177 B ] 194 285 SR 4t
FriR TR AE ] WA SR AR SRS R
L5 HEBRPRUE: (1) B A RBYSCER; (2) Fd A 2 80
FAORES SR b Y 2 B2 5 (3) HATIEAEREAT HLICAS R 19
RCT,
1.2 SCHkiG 3R R AE

H6r 2R v 1 R0 ( CNKT) 7 77 #0408 B ( Wanfang Data) |
PubMed , Cochrane Controlled Register of Trials (CENTRAL) Az
Embase B4l P2 , K Z 0 [R] 348 H AR 2 2021 4F 3 7 R &
AR 5 A I AR 2 A T X 9 SOk R K Rk
( “omalizumab” or “Xolair” or “rhuMAb-E25”) and “asthma”
and ( “pediatric” or “children” ) ; /UK R A RN “ L
7RI BRI BREAGTT R R
1.3 EkiEiE FEHRIR S RE M

i 2 21T SR IR A0 A5 HE R b o kST R R AR, OF
WA G O AFRAERY SCRRIAT 42 S0 A FR, T 43 i, D) 3k
WHB S =77 E 51 2 51 kP s B 48— 19 Ak 4
ICSCHREE , SR I 15 B AL 3R A0 A SCHR 09— RURRAE (1R LR
FF I FIRF TR ) I ABFFERT G0 FEA A (5T AHE
SRR FIREAR IS ) T BRI SE )R He bR &R Cochrane R 4T
AN L TE 5. 1. 0 Rk s foy IXURS: BF-Aki T 2L, X 98 ARIESE 1) 7
WA AT T
1.4 HIHFEFE

K H RevMan 5.3 3k 4 #E47 G5 124 0, THECR BER H
AHXS FE B B (RR) R0 645 , 18 558k I 2 4028 (MD)
RN HE R, K e AR 95% BASIX [ (C) . B R X
oL 96 X AN A5 AT S BT A 38, K B K HE N = 0. 10, 3%
P S e T T, P<0. 10 LR 7ESE T2 7 R
M, 1P = 50% 8 B2 1o 2 S, DR FH I ML 007 A 8 1 7
ZEREAIHT (Meta 437 ) 5 S 22, SR [ 5 800 458 AL 3 4T Meta
I3 o
2 #R
2.1 XBIFEERSMN LA EAREFE

ke 311 J SOk ARIE AN A S HERR AR, B EE A2 Sk
44 J5 , B EER E N IS HERR 243 5 i — 25 B e SUE HERR
16 o , XA 8 o SCK, ILPEL 1o 49 A9 8 o SCik™ " 1
R B ESMYRIFSE, P K 1991 il L (HFFE 4 &L 1 286 1,

HEBEB I 508 2021 455 21 855 9 1)



SR L 705 B)) , rAs SCHR A T 1 SRS R E bR, a0 BLREERR B A B
ASCHRA AR 1. e Rt
2.2 WMATHERETEH v

YA By 8 ITUBE AT A, 3 I O A T OB BL SH L AR A8 SR (r-267)
L 112.14] ,/\/fSIﬁﬁﬁﬁt*%&& ACH IR g BERL” 5 BT A A5 i

AR 3 B Bl ; BT A DR S SEE XU 5 BT A AR S 400 44
LR BT DRSS AR B AR 45 5 5 2 A9 JC oA
fer o AN ARSI i e XU 285 51 DL 4] 2

2.3 Meta &5 R

2.3.1 WEMEEAL R 6 WS Tﬁ’*?ﬂ%”ﬁ"ﬁﬂﬂzﬁo H
o2 TS AR YA A AL XU A B B R (G
WHU N/ H ) Bl AR, 35 P i AG RUE b BN E RR &
95% CI M4 S MR B0 25 52 (1P = 0% , P=0. 87) , 5k H [ 52 5%
PAS RS HBEA TRV AR Y Meta 7047 2558 B, IFFT 4L 8L
A i AL 25 B IR T 0 R, 22 R B it 2 3 L (RR =
0.68,95%CI=0.55~0.85,P=0.000 7), WIE 3(A). 4R
G e A LT (5 T4 H R A R R S
AR EE R (P =16% ,P=0.31) , % A [ 2 2800 455 70 ot L 3

Wﬁiﬁzﬁaﬁgwﬁﬁﬁﬁim<lrzze7>|
—>| A0, HERRSCHR(1=243)

A
FR1G SCHR(1=24)

HEBRSCER(7=16): 3ERCT

(n=7); AN RAF

(n=4); BREHIE@=3);
& FtR(n=2)

A,

BE B A R R

v

‘%Aiﬁﬁﬁﬂﬁiﬁﬁ(n:& ‘

v

PN SE BA B(Meta g} HT) I SCER (=)

E1 X#HFERESER

Fig 1 Literature screening process and results

F1 PMAXERHERFAE
Tab 1 General characteristics of included literature

. Tl T/ 5 [ SDOER) ves] Thifkit e
bl WA e fi o T FRiE
Milgrom %:(2001 46) 25 109 9.4(5~12) 9.5(6~12) ORI+~ AR AR SR+~ PIRRA RRA 026D
Lemanske (2002 42) [ 225 109 9.4(5~12) 9.5(6~12) IR+ AT UK TR+ I AT AR ®
Berger 42003 4 ) [1° 25 109 9.4(5~12) 9.5(6~12) RIS+ R AR TR+ IR A @
Lanier 4£(2009 42) 11" 41 207 8.7+1.7 8.4+1.7 QLIRS+ AR S TR+ AR & DROE
Kulus %£(2010 48 ) 12 159 76 9.1£1.71 8.6+1.74 TR M AR R SRR+ A PR P T 00)
Busse 45 (2011 4) L3 208 211 10.8:3.4 10.93.6 I BRI+H LT CRA AT 03B66D®
Teach 45(2015 4%) 114 259 89 10.3 3.0 10.143.1 TR A+ AT FRR|+EHIATT 060600}
Sly 22017 4) [ 14 13 11.542.94 11.4£3.15 W BB H AT K4 s ARV @

7 SCHRE8T L L9T\[10] e — BTSN Rt AR 1] 1 425 , SO 1 80K %5 8 s Wi L 3 ; @ GETE £ 1R 35 B)C-ACT 17435 @FEVT; ©FEVI/FVC; @hiRHT A (d)
(DSAE %A% @PAQLQ 43
Note:“ ™" references [ 8], [9] and [ 10] are reports of the same study with different indicators and different follow-up time, so the number of cases does not overlap; (Dexacerbation incidence of

asthma; QGETE excellent rate; G)C-ACT score; @FEV,; GFEV,/FVC; @)time of absence from school(d) ; (DSAE incidence; @PAQLQ score

&
&
=
=S
X ~
i ~ &
~ B & &
& R OE R A
E . K & K €
2 e < R - &
HOE Z Y B o4
~od g oW R B
g R I m & >
H Y K 8 4 4
ROE R EEBE R«
W E E O o &
=2 B & ® R ¥ 2
B2 &R E H K R
Berger’ (20034 11| @ | @ @ (@ | @@ |2 | @ waw
Busse™s (20114 19| @ |2 | @ | @@ | @ |@| @ ik
Kulus®s (20104 2| @ | @ | @ | @ (@ (@)
Lanier™ (20094F) ' ® 290\ >
Lemanske® (20024) 1| @ [ @ SO 2
Milgrom?s (200145) 8| @ | @ | @ | @ | @ | @ |
sy o174y 19| @@ | @ || @ | @ |2
Teach’ (201545 1| @ |2 | @ | D | @ |® | @

2 M RE R A XU E
Fig 2 Risk of bias chart for included literature

FPIEBEBEHZS P S0t 2021 4F% 21 55 9 1)

1T 5 BRI Meta 7387, 45 Wos BT 2 3 HRZH R ULIY
I It S A 3453 R 19. 23% (134/697) (41, 06% (170/414) , B
FEA BB i A5 IR T X B, 25 5 B it 243 S
(RR=0.54,95%CI=0.45~0. 66,P<0.000 01) , /L& 3(B) .
2.3.2 GETE fRR %K. 2 HisFse ™" #ii45 7 GETE fft B3, )
P St AR IR L5 R (1P = 0% , P= 0. 85) , 5% FH 1] 52 250 1 A 8
T Meta 53 H7, 45 RE/R, WFREA X IRZL LM GETE £ R 3R
435Kk 66. 34% (404/609) 47. 84% ( 144/301) , iff 55 41 B L1
GETE fiRF R E &/ FH A, ZREFHI#E X (RR=
1.39,95%CI=1.23~1.58,P<0.000 01) , W& 4.

2.3.3  C-ACT JF4%:2 TAFsE " 345 T C-ACT 14y, i34 5
FRHEAG IS S (P = 0%, P =0.53) , 5% JH [ 5 2000 45 0 348 47
Meta 737, 255 w4 B LI C-ACT 1¥45 I 3 85 T X
MY, 255 B Giit e X (MD=0.76,95%CI=0.31~1.21,
P=0.001), LK 5,

2.3.4 FEV,%:2 BiwFs' " {45 T FEV, %, M4 5 B v 6
BEER (P =0%,P=0.51) R JHE BRI T Meta 4347
g BN, WA B L FEV, % K FHLE, ZR L8 % 8 X
(MD=0.62,95%CI=-0.89~2.13,P=0.42) , iLIK 6,

Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No.9 - 1093 -



Risk Ratio Risk Ratio
i i i i % CI IV, Fixed, 95% CI

Kulus® (20104F) 02 -0.3711 0.1346 70.3%  0.69[0.53, 0.90] L

Lanier’ (20094E) 11 -0.4125 0.2073 29.7%  0.66[0.44, 0.99] =

Total (95% C7) 100.0%  0.68 [0.55, 0.85] >

Heterogeneity: Ch = 0.03, df=1(P = 0.87); 7 = 0% 052 0’5 i 2 5

Test for overall effect: Z = 3.40 ( = 0.000 7) Favours [ ¢ Favours [xfi41]

A
WEF4L Ao 4L Risk Ratio Risk Ratio

_Study or Subgroup  Events Total Events Total Weight M-H. Fixed,95% C/ M-H, Fixed, 95% CI.
Busse (20114:) "1 63 208 103 211 527%  0.62[0.48,0.80] hd

Milgrom® (20014E) ® 41 216 42 101 29.5% 0.46 [0.32, 0.65] -

Sly%F (20174E) 119 1 14 6 13 32%  0.15[0.021.12

Teach® (20154F) 9 29 259 19 89 146%  0.52[0.31,0.89] ]

Total (95% C7) 697 414 100.0%  0.54[0.45, 0.66] *

Total events 134 170

Heterogeneity: Chi* =3.57, df =3 (P = 0.31); I = 16%

. , 0.01 0.1 1 1 100
Test for overall effect: Z = 6.32 (” <0.000 01) Favours [fjf 5¢41] Favours [} 1]
B

A GBS BB, A LR LBT S 4y b
A. exacerbation incidence expressed as number of person-days at risk of exacerbation; B. exacerbation incidence expressed as

percentage of children with exacerbation

3 WARILEmEALELILER Meta 5347 2R E

Fig 3 Meta-analysis of comparison of exacerbation rate of asthma between two groups
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Fig 7 Meta-analysis of comparison of FEV,/FVC between two groups
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Fig 8 Meta-analysis of comparison of time of absence from school between two groups
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Fig 9 Meta-analysis of comparison of SAE incidence between two groups
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