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Efficacy and safety of montelukast sodium combined with ketotifen in Chinese children with cough variant

asthma.a Meta-analysis

CAI Xu-yang'?,JIN Zhao-hui' ,WU Bin' ,WU Feng-bo' ,XU Ting'**
(1. Department of Clinical Pharmacy ,West China Hospital , Sichuan University , Chengdu 610041, China ;2. West China School of Pharmacy,
Sichuan University , Chengdu 610041, China)

[ Abstract] Objective; To systematically evaluate the efficacy and safety of montelukast sodium combined with ketotifen in children with cough
variant asthma. Methods: The databases of Ovid Embase, Medline, Cochrane library, CNKI, VIP, CBM and Wanfang were searched. Data extrac-
tion and quality assessment were performed for RCTs, and then the meta-analysis was performed by using RevMan 5. 3 software. Results: A total of 9
RCTs involving 778 patients were included. The results of Meta-analysis showed that compared with control group, trial group were significantly higher
in overall response rate (RR =1.29, 95%CI. 1.21 ~1.38; P <0.01) and marked improvement rate (RR =1.66, 95% CI. 1.43 ~1.93; P <
0.01), as well as significantly lower in recurrence rate (RR =0.35, 95%CI: 0.20 ~0.64; P <0.01). The cough relief time (MD = -1.39, 95%
CI. -1.56~ -1.23; P<0.01) and cough disappearance time (MD = -2.86, 95%CI; -3.92~ -1.79; P<0.01) of trial group were signifi-
cantly shorter than control group. There was no statistically significant difference in incidence of adverse drug reaction between two groups (RR =0.91,
95%CI. 0.52~1.59; P=0.73). Conclusion: According to the current evidence, montelukast sodium combined with ketotifen has a significant
effect in children with cough variant asthma and can improve cough symptoms.
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KAl AL HE montelukast sodium, ketotifen, cough vari-
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=k 2015 42/42 Mon. + Ket. Ket. 12 0.20.0.®
B IR 2016 25/25 Mon. + Ket. Ket. 2 0.20.@.6
i i Fa 2017 50/50 Mon. + Ket. Ket. 8 0.0.@.
skt 2017 56/56 Mon. + Ket. Mon. 12 0.0.®.6.®
MR 2018 37/43 Mon. + Ket. Ket. 12 0.90.®.6.®
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Experimental Control

Study or Subgroup _ Events  Total Events Total Weight M-H, Fixed, 95% CI

1.1.1 Mon.+ Ket. vs. Ket.

FEER2010 29 30 21 28
EEEE 012 53 &0 40 B0
2013 36 38 28 38
SERE2015 42 42 an 42
ERFE2016 23 25 12 25
PR53a2017 48 50 s &0
[EEWR2018 33 a7 28 43
Subtotal (95% CI) 282 286
Total events 264 200

Heterogeneity: Chi*= 0.64, df=6 (P=1.00);, F=0%
Testfor overall effect: Z= 6.94 (P =< 0.00001}

1.1.2 Mon.+ Ket. vs. Mon.

FEER2017 54 56 45 56
PrRfT2018 47 49 40 49
Subtotal (95% CI) 105 105
Total events 101 a5

Heterogeneity: Chi*=0.04, df=1(P=0.84); F=0%
Test for averall effect: Z= 3.37 (P = 0.0008)

Total (95% CI) 387 301
Total events 365 285
Heterogeneity: Chi*=3.98, df=8 (P =0.86); F=0%
Testfor averall effect: Z=7.72 (P = 0.00001}

Risk Ratio
Year M-H. Fixed. 95% Cl
76%  1.29[1.03,1.61] 2010
141%  1.32[1.08,1.62] 2012 —_—
9.9%  1.29[1.05 1.58] 2013 B
10.7%  1.39[1.15,1.68) 2015 —_—
6.3%  1.28[0.98,1.67] 2016
12.3%  1.37[1.13,1.66] 2017 —
91%  1.37[1.07,1.75] 2018
701%  1.34[1.23,1.45] -
15.8%  1.20[1.04,1.38] 2017 ——
141%  118[1.02,1.36) 2018 s
29.9%  1.19[1.07,1.31] R
100.0%  1.29[1.21,1.38] g
07 085 12 15

Test for subaroun differences: Chi*=3.14. df=1 (P =0.08). F=68.2%
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Gl (RR=0.35, 95%CI: 0.20 ~0.64; P <
0.01), FEULIE 3,

2.3.4  WEUMRZEARITE]  LAUAS okt iREe
40 228 5], XFHEZH 234 ], BESE JCHE B S b,
PRLIHE R Y [ N B R R A T Meta 23 #7455 R
B0 Ik % f e G X IR, 2R BA SRR
S (MD = -1.39, 95%CI; -1.56 ~ —1.23; P <
0.01), WAIHEERE AN, A L% S i A%
FH 4 (MD = — 1.42, 95% CI: - 1.60 ~
-1.23; P<0.01) M#&mFNA (MD = -1.27,
95%CI: —1.67~ —0.87; P<0.01), LK 4,
2.3.5 WISt FEANA 4 R ScEk P, e
24 168 15, XJREZH 174 ], SAHFERAATE S B, A

Experimental Control

Risk Ratio
Study or Subaroup  Events Total Events Total Weight M-H, Fixed, 95% Cl Year

IR HIBREH LSO A5 B 4T Meta 23047, 45 B id5e
ZH T R B TR IR X R AL, 2R A SR E X
(MD = -2.86, 95% CI: —-3.92~ —1.79; P <0.01),
WLH M5 T 7R, B A N R % A [ 48 T i
IR (MD = - 2.72, 95% CI. —-4.27 ~ —1.17;
P<0.01) Jifalibia (MD = —3.19, 95%

CI. -3.85~-2.53; P<0.01), PEWES,
236 ARRMEAFE HLHA6RE

R OR[N R B RE, 1k
IGLH 274 1], Xf BRZH 266 15, W55 18] TG B 3. 5
Jot, PRIk D [ SO0 A R 4T Meta 434, 45
RERAAA B RN &AR SR Y, 25
TGt L (RR=0.91, 95% CI: 0.52 ~1.59;
P=0.73), WAMTEERER, BRAAR RN K
R GRS 4] (RR =0.75, 95% CI; 0.37 ~
1.51; P=0.42) K #aa g4l (RR =1.29,
95%CI: 0.50 ~3.32; P=0.60) 124, FEILE 6.

Risk Ratio
M-H, Fixed, 95% Cl

1.2.1 Mon.+ Ket. vs. Ket.

TEEER2010 22 30 12 28 0E% 1.71[1.06, 2.76] 2010 -
R 2013 23 38 11 3/ B5% 2.08[1.19 3.66] 2013

SEE2015 35 42 24 42 18.8% 1.46[1.098,1.96] 2015 -
BEE2016 18 28 14 25 10.8% 1.29[0.84,1.97] 2016 -1
PrEiR 2017 26 a0 18 a0 13.9% 1.44[0.92 2.28] 2017 T
PREIS2018 25 37 12 43 BE% 2.42[1.43, 411] 2018

Subtotal (95% CI) 222 226 69.9%  1.66[1.39,1.99] -
Tatal events 148 91

Heterogeneity: Chi*= 510, df=5 (P =040}, F= 2%

Test for overall effect: Z=5.51 (P = 0.00001)

1.2.2 Mon.+ Ket. vs. Mon.

FEEg2017 45 56 24 56 18.5% 1.88[1.35 2.61] 2017 -
PrfT2018 20 48 15 49 11.6% 1.33[0.78,2.28] 2018 D
Subtotal (95% CI) 105 105 30.1%  1.67[1.25,2.21] ~al
Total events 65 39

Heterogeneity: Chi*=1.15 df=1 (P=0.28), F=13%

Testfor averall effect: Z= 3.53 (P = 0.0004;

Total (95% CI) 327 331 100.0%  1.66[1.43,1.93] S
Total events 214 130 .

Heterogeneity: Chi*=6.27, df=7 (P=051), F=0%
Test for overall effect: 2= 6.54 (P < 0.00001)
Testfor subaroun differences: Chi*=0.00. df=1 (P=098). F=0%

B2 a2 20T AL S e i LR Y AR AR 1A

05 07 1 15 2
Favours [experimental] Favours [control]

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI IM-H, Fixed, 95% CI
EEE02 ] 60 26 60 76.5% 0.35[0.18, 0.68]
SEEI05 3 42 g 42 23.5% 0.38[0.11,1.37] .
Total (95% CI) 102 102 100.0%  0.35[0.20, 0.64] —~etil——
Total events 12 34
Heterogeneity: Chi*=0.01, df=1 {P=0.91); F=0% 0'_1 012 D!S é é 1'0

Test for overall effect: 2= 3.46 (P = 0.0005)
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
1.8.1 Mon.+ Ket. vs. Ket.
EEE2 5.6 31 60 7.3 4 60 1.7% -1.70[-2.98,-0.42] 2012
ERE2016 53 1.7 25 71 18 25 3.3% -1.80[272,-0.88] 2016 =
Pregia 2017 421 258 50 6.32 1.89 50 3.5% -211[-299,-1.23] 2007 —
PRE 2018 251 045 37 387 042 43 T746% -1.36[1.55-1.17] 2018 -
Subtotal (95% CI) 172 178  83.0% -1.42[-1.60,-1.23] L 4

Heterogeneity: Chi*= 3.57, df=3{P=0.31), F=16%
Test for overall effect: Z=15.27 (P = 0.00001)

1.8.2 Mon.+ Ket. vs. Mon.

BEERI017 252 106 56 378 111 &6 17.0% -1.27[1.67,-0.87] 2017 ——
Subtotal (95% CI) 56 56  17.0% -1.27 [-1.67, -0.87] -

Heterogeneity: Mot applicable
Test for overall effect: Z=6.19 (P < 0.00001)

Total (85% Cl) 228 234 100.0% -1.39 [1.56,-1.23] *
Heterogeneity: Chi®= 3.99, df= 4 (P=0.41); F= 0% 12 11 i 1I é
Testfor overall effect Z=16.47 (P = 0.00001) Favours [experimental] Favours [control]

Test for subaroup differences: Chi*=042. df=1(P=052. F=0%

B4 HRE 2S5 B2 iRy 7 W S 02 e FE Lk 2 i I 1) 14 AR A ]

Experimental Control Mean Difference Mean Difference
Study or Subarou Mean SD Total Mean SD Total Weight IV. Random.95% Cl Year IV, Random, 95% CI
1.9.1 Mon.+ Ket. vs. Ket.
THEFE2016 T4 18 24 92 17 25 227% -1.80[-2.80,-0.80] 2016 LT
BRETR2017 521 212 50 7.34 1.23 50 255% -213[2.81,-1.45 2017 = =
BB 2018 763 0.71 37 11.78 1.76 43 26.2% -415[4.72,-3.58] 2018 —"—
Subtotal (95% CI) 112 118 74.4% -2.72[4.27,1.17] —eii——

Heterogeneity: Tau®=1.72; Chi*= 27.17, df= 2 (P = 0.00001); F=93%
Test for overall effect: Z= 3.44 (P = 0.0008)

1.9.2 Mon.+ Ket. vs. Mon.

FEEg2017 782 163 56 11.01 1.84 56 256% -3.19[3.85,-2.53] 2017
Subtotal (95% CI) 56 56 25.6% -3.19[-3.85,-2.53]
Heterogeneity: Mot applicahle

Test for averall effect: Z=9.42 (P < 0.00001)

-
Total (95% CI) 168 174 100.0% -2.86[-3.92,-1.79] -
) \

Heteragensity: Tau*= 1.03; Chi*= 27.27, df = 3 (F < 0.00001); F= 88% + + ! ;
Testfor overall effect: £=5.27 (P < 0.00001) ) )
Testfor subaroun differences: Chi= 0.28. df= 1 (P = 0.58). F= 0% Favours [expedmental] Favours [conirol]

B S RG2S 5 525107 WU S 2 e L 2k Fef 1] B4 R Ak

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup _ Events  Total Events Total Weight M-H. Fixed. 95% Cl Year M-H, Fixed, 95% CI
1.3.1 Mon.+ Ket. vs. Ket.
TR 2010 2 30 1 28 43% 1.87[018,19.47] 2010
EEE2012 2 60 7 B0 29.4% 0.29[0.06,1.32] 2012 =
SEE2015 4 42 2 30 9.8% 1.43[0.28 7.30] 2015
PREIS2018 5 i 7 43 27.2% 0.83[0.29,2.40] 2018 — =
Subtotal (95% CI) 169 161 70.6%  0.75[0.37,1.51] —~li—
Total events 13 17
Heterogeneity: Chi*=2.74, df=3(P=043), F=0%
Test for overall effect Z=081 (P=0.42)
1.3.2 Mon.+ Ket. vs. Mon.
FEEg2017 5 56 4 56 16.8% 1.25[0.35, 4.41] 2017 ~
Prfi2018 4 48 3 49 126% 1.33[0.31,565] 2018
Subtotal (95% CI) 105 105 29.4%  1.29[0.50, 3.32] —~eati—
Total events ] 7
Heterogeneity: Chi®=0.00, df=1 (P =0.95), F= 0%
Testfor averall effect: Z=0.52 (P = 0.60)
Total (95% CI) 274 266 100.0%  0.91[0.52,1.59]
Total events 22 24 . . .
it - — - 1R = T T T T
Heterogeneity: Chi®= 3,40, df=5 (P=0.64), F=0% 005 04 ] :

Test for overall effect Z=034 (P=0.73)
Test for subaroun differences: Chi*= 080 df=1 (P=0.37). F=0%
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Favours [experimental] Favours [control]
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