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As-needed inhaled corticosteroids vs routine inhaled corticosteroids for asthma children: an evidence-based

analysis of safety and efficacy

LI Hua-bin* , LUO Fei-fei, JIANG Li, HU Bo
Department of Pediatrics, The Fifth People’s Hospital of Chengdu, Chengdu 611130, Sichuan, China

[Abstract] Objective To compare the safety and efficacy of intermittent inhaled corticosteroids (ICS, test group) and
routine ICS (control group) treatment strategy for asthma in children. Methods Databases of PubMed, Cochrane Library,
clinicaltrials. gov and Chinese Biomedical Literature were searched for relevant studies published from 1980 to 2013.
Results Using the predefined key words, we identified 943 citations, and finally 4 parallel-designed, prospective, randomized
controlled studies (5 comparison groups) were included in this meta-analysis. We found that there were no significant
differences between the two groups in terms of incidence of asthma exacerbations (OR: 1.25,95%CI; 0. 87-1. 78,P=0. 22),
re-hospitalization rate(OR; 0. 85, 95%CI.0. 28-2.57,P=0. 77), improvement of symptoms and life quality (WMD; 0. 02,95%
CI: —0.19-0.23,P=0.88), or incidence of overall severe adverse events (OR: 0. 81,95%CI.0.30-2.17,P=0.67). However,
improvement of the peak expiratory flow rate (PEFR) in the control group was significantly greater than that in the test group
(WMD: 2.76,95%CI.0.69-4. 82, P=0.009), and the increase of body height in the test group was significantly greater than
(by 0.51 em) that in the control group (WMD; —0.51,95%CI; —0. 87-—0. 16, P=0. 005). Heterogeneity analysis showed
that the studies had good homogeneity. Conclusion The as-needed ICS and routine ICS have similar efficacy in treatment of
child asthma. Routine ICS can greatly improve the PEFR, but it may have an adverse impact on the body height of Children.

[Key words] glucocorticoids; asthma; inhalation administration; child

[Acad J Sec Mil Med Univ,2014,35(4) :413-418]

[KFEAHE] 2013-11-11 [(#ZHH] 2013-12-20
[EE®N] 24t @ EEE .
* 38 5 /£ # (Corresponding author). Tel: 028-82723432, E-mail: lfftomato@163. com



o 414 -

TR R 2014 4R 4 F LA 35 %

SR SR )L A UL A8 P I T R
— HATE | S KA SRR R ™ R AR R L 2
> BB 3R A 3 R L B A R LR A, TAT R
WoR R JLE BRI ERE AN O 8
Ji R 3 B T A A RO (A 3 T AR )
Xof 2 Wi 8L, B H R AR T A M W A B
F IR P RAE WA ROR YT RS R AR S BR
b, VR 20 S R R B O i R R R AE A A WA M
B BT AR L T HL AR X R R 2 0 RO P A T B
S RT3 R IR DA LR g
o AR AT X AR R T IR 3R AN R R A AR DA R

HEE LRI
EL L 8 96 60 0P 2 A 2 40 %
AU ) T CHEAR 8 DL 8 ) WK

T AL A 0K 3 P 3477 0 5 0 0 %
HE A SR T 2 BT R B
1 3R G5V A 5 TS S A R Y
XE TR L 0% AP A

1 #EMIAFE

1.1 ARAANFAE BT R AT R FTE
BEAL X BRI KB 5E 5 BIF 58 RE S 2 iy (8L W52 B Y
Ry B A 4 T A1 ORE B2 38 W AT I (SR A A
“HEH LR R B AT R OV R 2D B A R
e ek,

1.2 X#td HEHIERMNFEESH TR
J# 41 $& PubMed, Cochrane Library, clinicaltrials.
gov , H[E AR Wy B 2 SCERECHE P L WO8E 1980 4F & 2013
E10 H B ATF R R M A SCHk, 9 SCK Rl
“asthma(£ i) | corticosteroid CHF 12 T i &) 7 ; W) A
DE i BR 22 i8] “intermittent (B] 1) , X & as needed (#
). 3 short term(JE ) " Fl“routine CH #L) , 2 &
daily (& H) , 8% regular CBLHED "5 BR & A9 A BE K
“children(JLE)”, B4 A SCHik 4 SCF1 225 SCTk
[l DL F TR .

1.3 X#kifit RN A LKRMIERI T
RN A H o [] B A4 5 ST 0 R B % 4k 2 X Sk gk
Frofiak . XA AT T 4% R Jadad PF4: 35 02 SE A7
JRA Ty A ALEE . BEAL T i 2 A I R T 4 s 2

HRABE A LRVSGER . B8 0~5 40, >3
o3kt BT . SCHER BN Y B IR AR . A0 A 5T
MIVER R Ry FEA B B 9T 10 32 B S SR L
BT G2 0 ARG B . SCHR O o | R B A B S
R ECHE B2 I R 2 44 8 5 3 ST 8 B, AN LA [
W3 55 3 Mo 2 S ek,
L4 BFRGL& ST RFRESIEIRE. J7
RCVT i (9 2L 01 027 Wi o 2= 2 1 B 6 IR o
L, A I T S 1 L) N2 A b VRN (B 4L RS
FRA LT ek S
1.5 %it¥ 42 KM Review manager 5.0 41T
AR B R AT A BT . TEBO% R B L (E L (odds
ratio, OR) 4 &4 N 48 b 5 1% 22 11 78 Bt 6 in A 34 i 22
(weighted mean difference, WMD) J & W 35 bR, K
g KA A AT Z 00 S b 5
KNG PRR, 2 P<<50 % i, B BF 5T ]
SN Y TP =50 Y, 2 A 5T (R4 B B 4 02
JRPEAETE . MR B G U S 2% 46 . A 2R 45 A 5T
1) JC S5 J A S O DN L SR R I S 5 A A g A T
SR KB HE (o) R 0. 05,

2.1 L&k kER AL X PubMed, Co-
chrane Library 1 [E 4: ¥y B 2% SCk 55 504 P8 1647 31
LR ZRE A 3815 943 e STk, 4% B8 4 AR HE B
P o 0 i LA 4 TR T BRI PRI 5 (5 A X
DOV AP, B S SCSCHR SOk RS R AR L
K1,

2.2 X#RARBEL R EZFN WAN 4 TG H
XFH) AT R RE T BEHL X B 827 i 27
WL, 378 B Bl HL 23 BC 72 52 56 21, 449 1] BEAIL 23 B
TEXTHRA , WABRTE I FE AR AE L3R 1, X9 A S
Wk 118 7 0 2 T VA A 35 X B ML L kR R T
W PEAL b 4 R AR S Jadad W4 5 4.1
Jadad TF43 4 43 478 BT 0 AWF 9 359 28 55 ot it SCRiK
2.3 HEFMHILEK

2.3.1 #ZwpmEBEELEFLE WE 2 Fiw,
AN B GE Tz LS F g R, Bl
Ko 827 B2 L (S B 21 378 1], %f A 40 449 f)



SR 4 1. 2R A e DT I R LR AR B2 TR B I Wi A L2 A VR R 2 AR e 415 -

LRSI R, LR HER M EFA L RN 2.3.2 FHEKRELER WE 3 FIR,.2 BNAPR

25.9%(98/378) , M XF MEZH Ay 23. 8% (107/449), I RIE 13X —Z i dabn , it 223 8L 393 1l (5240
HMEM N E F M R AR ER LG FE L[OR= 4197 ], X B4 196 1)), ZEREApHral AL, LR 4l
1.25,95%CI 4 0. 87~1.78,P=0. 227, JUHRAEBE R 3% (6/197) , 1 T BR 20 P A1 B 3y
0 4] 4. ,m,i.;
Citation identified by Manual searching 3.6% (7/196) . PiZil UL B zﬁ#% EIES
f:ﬂzg;je;m'm (p=l2) [OR=0.85,95%CI K 0. 28~2.57,P=0.77],
I
l l 2.3.3 BIERMAEFTREF2HAENLE W
- ; : - ex . Ly 7,=,— = 24 N
L]t:;:s;;;ﬁ?:]::;ﬁjl;\cmdmg Excluding by titles and [7§l 4 F)?m ’ 2 Qﬂ/\b}l:jl‘ ﬂi Tlizg‘l‘ii ‘m\;t\: ﬁ
Woetzacty (8150, KeZ i L 472 B (LB 2 223 1], %F e 4H 249 B
excluding by review
Y of full text (n=122) %ﬁﬁ*ﬁ%%ﬁﬁﬂﬁéﬁﬁﬁ%*ﬂi?ﬁ}ﬁﬁiﬂ?ﬁﬂi%
Studies acquired
after secondary THERLHKEITFEX[WMD=0. 02, 95% CI
screening .
Excluding 2 studies jﬂ*O, 19~0.23,P=0. 88] °
v ' involving adults 2.3.4 24 h 3 AR IEE K E (AM-PEFR) % & B
Seadies’ Iacladed in e 4l 5 i, Martinez 285 OB 58 o B4 X HE
nna1y31s(:47:4 RCT)
(5 oo Lacen) ML T —Z mifibn, SIA 214 BB LA (52
%4 BRZH 143 ). 2548 43 M7 45 5L R X IR
| XE R EE Borgh 7190, % B2 143 B . ZEES AR A 45 R BoR R
Fig 1 Flow diagram of study screening AAESE AM-PEFR XX —H645 P & T 5L 5 41 WMD=
RCT: Randomized controlled trial 2.76,95%CI 2/ 0.69~4.82,P=0.009].

x1 NNHAROEBLRFE

Tab 1 Baseline features of the included studies

P Sample size Mean age 1o . Mean history
Included study (testing/control) n/n (year) Male (%) Severity t/year
Martinez et all'*], T 36/71 10.5 53 Mild sustained 4
Martinez et all'J; 35/72 10.6 55 Mild sustained 4
Papi et al'15] 110/110 2.3 60 Not reported 1.6
Turpeinen et al-16] 58/57 6.8 63 Mild sustained 1
Zeiger et all'”] 139/139 1-4 69 Not reported Not reported
Included study Steroids ()bservalion Main outcomes
period ¢/ week
Martinez et all**!, | Beclomethasone 44 Asthma exacerbation events; severe adverse events
Martinez et all'], Beclomethasone 44 Asthma exacerbation events; severe adverse events
Papi et alt'] Beclomethasone 12 Asthma exacerbation events; severe adverse events
Turpeinen et al-16] Budesonide 52 Asthma exacerbation events; severe adverse events
Zeiger et alll7] Budesonide 52 Asthma exacerbation events; severe adverse events
Experimental Control Lo .
Study or subegrour : Qdd_\ ratio Oﬁ(_jdf- ratio
y group Events Total Events Total Welghl M-H.Fixed, 95% ClI M-H,Fixed, 95% ClI

Martinez et all®! . | 13 36 22 7 17.4% 1.26 [0.54, 2.93) N =

Martinez et al™l. || 12 35 20 72 15.8% 1.36 [0.57,3.23) 1"

Papi et all'® ] 110 2 110 3.5% 312[0.61,15.79) -

Turpeinen et al'® 3 58 1 57 1.8% 3.05[0.31,30.27)

Zeiger et all"! 64 139 62 139 61.5% 1.06 [0.66, 1.70] :

Total (95% CI) 378 449 100.0% 1.25(0.87, 1.78]

Total events 98 107

Heterogeneity: Chi*= 2.30, df= 4 (P=0.68): /= 0% 005 02 ; 5 20

Testfor overall effect Z=1.22(P=0.22) Favours experimental  Favours control

B2 WAERMEEHERR LR

Fig 2 Comparison of asthma exacerbation events between the two groups
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Experimental Control

5 lai Odds r Odds rati

Study or subgroup 0 T Tvents Totar Vel M-H Fixed, 95% CI M-H_Fixed. 95% CI
Turpeinen et all'?! 1 58 3 57 435% 0.32[0.03,3.13]

Zeiger et all'™ 5 139 4 133 565%  1.26(0.33,4.79]

Total (95% CI) 197 196 100.0% 0.85[0.28, 2.57]

Total events 6 7

Heterogeneity: Chi*=1.05, df=1 (P=0.31), /2=5%

Testfor overall effect Z= 0.29 (P~ 0.77) T 1 T

Favours experimental Favours control
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Fig 3 Comparison of re-hospitalization rate between two groups

Experimental Control

Study or subg : Mean difference Mean difference

UEy OFSIDEOUP Mean SD Total Mean SD Total Weight 1y Fixed, 95% CI IV, Fixed, 95" CI
Papi et al*l -1.03 0982 110 -111 08 110 77.4% 0.08(-0.16,0.32)
Zeiger et all'™ -1.9 186 113 -1.7 1.711 139 226% -0.20[-0.65, 0.25]
Total (95% CI) 223 249 100.0% 0.02[-0.19,0.23]

Heterogeneity: ChF= 1.18, df= 1 (P=0.28); /2= 15%

Test for overall effect: Z= 0.16 (2= 0.88) -03-023 0 02505

Favours experimental Favours control
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Fig 4 Comparison of symptom and life quality improvement between two groups

Experimental Control

3 aiihg ; Mean difference Mean difference

Study or subgroup D Totl Mean SD Total VeI 1V, Fixed, 95% Cl IV, Fixed, 95% CI
Martinez etall™ .1 -118 742 36 -36 699 71 501% 2,42 [-0.50, 5.34) T
Martinez etal™. ) -118 7.42 35 -428 684 72 499% 310([0.18,6.02) ——
Total (95% CI) 7 143 100.0% 2.76 [0.69, 4.82] ‘
Heterogeneity: Chi*= 0.10, df=1 (P=0.75), /2= 0% -1=a 5 3 5 150

Dl D) Favours experimental Favours control

B 5 W 24 h 3hSEE PR E LR
Fig 5 Comparison of 24-hour ambulatory peak expiratory flow rates between two groups
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TGt L[ OR=0. 81,95 %CI 4 0. 30~2. 17, P= 0. 0057,
S[udy or subgrgup Experimenlul Control Weigh Odds ratio Odds ratio
Events Total Events Total e1ght N1 | Fixed, 95% Cl M-H.Fixed, 95% ClI

Martinez et all'! . | 0 36 1 7 11.4% 0.64 [0.03, 16.20) -
Martinez ct all'"l, 0 35 1 72 1M11% 0.67 [0.03,16.90] '
Papi et all's! 0 110 0 110 Not estimable
Turpeinen et all'®) 1 58 3 57 33.7% 0.32[0.03,3.13) &
Zeiger et all'”! 5 139 4 139  438% 1.26[0.33, 4.79] —’r—
Total (95% CI) 378 449 100.0% 0.81[0.30, 2.17]
Total events 6 9

= = = . Jl= 4 t t |
Heterogeneity: Chi*=1.10, df= 3 (P=0.78), />=0% 002 01 10 50

Toufoc e amick 2= 5.494P=0.00) Favours experimental ~ Favours control
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Fig 6 Comparison of overall severe adverse events between two groups



554 W AR A T R DT W A RN AR A I K B R SR 3R e R L 4 T R R FE A by o 417 -

- = Experimental Control o Mean difference Mean difference
Study or subgroup e Total Mean SD Total "“VEigM 1V, Fixed, 95% CI IV, Fixed, 95% C|

Martinez etal™ .1 .38 2 36 -344 219 71 186%  -0.46[1.29,0.37] —_—

Martinez etal'. 1 -39 2 35 -35 213 72 188%  -0.40[1.23,043) R

Turpeinenctall®  -821 12 45 586 121 50 543%  -061[1.10,-012) —a—

Zeiger et all™ -801 16 113 -7.76 7.76 158 82%  -0.25[1.50,1.00]

Total (95% CI) 229 351 1000%  -0.51[-0.87,-0.16] 4

Heterogeneity; Chi*= 0.41, df= 3 (P=0.94); /2= 0% Y g ; 3 3

Test for overall effect: Z=2.81 (2=0.005)

Favours experimental Favours control
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Fig 7 Comparison of impacts on children body height between two groups
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