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A Meta analysis of the efficacy of high-frequency oscillatory ventilation versus
conventional mechanical ventilation for treating pediatric acute respiratory distress
syndrome

QIAO Jun-Ying, LI Yuan-Zhe, WANG He-Yi, ZHANG Shuai-Dan. Department of Pediatrics, The Third Affiliated Hospital
of Zhengzhou University, Zhengzhou 450052, China (Email: junying.qiao@163.com)

Abstract: Objective  To systematically assess the clinical efficacy of high-frequency oscillatory ventilation
(HFOV) and conventional mechanical ventilation (CMV) for treating pediatric acute respiratory distress syndrome
(ARDS). Methods Data from randomized controlled trials comparing HFOV and CMV in the treatment of pediatric
ARDS published before July 2016 were collected from the Cochrane Library, PubMed, Medline, CNKI, and Wanfang
Data. Literature screening, data extraction, and quality assessment were performed by two independent reviewers
according to the inclusion and exclusion criteria. The selected studies were then subjected to a Meta analysis using
the RevMan 5.3 software. Results A total of 6 studies involving 246 patients were included. The results of the Meta
analysis showed that there were no significant differences between the HFOV and CMV groups in the in-hospital or 30-
day mortality rate, incidence of barotrauma, mean ventilation time, and oxygenation index (P>0.05). However, compared
with CMV, HFOV increased the PaO,/FiO, ratio by 17%, 24%, and 31% at 24, 48, and 72 hours after treatment
respectively, and improved oxygenation in patients. Conclusions Although the mortality rate is not reduced by HFOV
in children with ARDS, this treatment can result in significant improvement in oxygenation compared with CMV. Further
large-sample, multicenter, randomized clinical trials will be required to draw a definitive conclusion.

[Chin J Contemp Pediatr, 2017, 19(4): 430-435]
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cmvy PR /2, ) AR (e + s BT ) A )
TS HFOV EIBEEL D
i CMV  HFOV CMV HFOV PRISM PCISCMV/ B
(#1) (CMV/HFOV) HFOV)
Arnold 1994"! 29/29  19/10  20/9 25+£25% 31+33% 11+5/ - DG
11+£5
Samransamruajkit 2005 10/6 - - 84+1.6% 25+0.7% - - DBDE®
Samransamruajkit 2016 9/9 - - 62.5+66.7 H 329+549 H 11.5+8.1/ - DDE®
12.5+10.7
Wk Schs 2015 33/30  18/15 17/13 72+1.8 A 8.1+23 f 77(;6; 11?;/ D@
48 2014 14/12 - - 45+21 A 47+ 18 A - 30£1129+ 13  QB@©
TERERE 20141 32/33 = = 3~108 A 3~108 JJ - - @3B
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AT Wi | A Fi0, PEEP SERAGE TR
) CMV HFOV CMV HFOV (CMV) (HFOV)
Arnold 1994"' PL 5~10 Hz 0.6 0.6 I PR = i e It CMV & 4~8 em H,0
Samransamruajkit 2005'° PC 4~10 Hz - - &G ARDS BEJ7 iR+ [ CMV 5 2~3 em H,0
Samransamruajkit 2016" - - - - 15~20 em H,0 30 em H,0
Bk 4R 20151 PC/PRVC 9~12 Hz - 0.6~1.0 5~10 em H,0 18~25 em H,0
47508 2014 PC 7 Hz 0.4~0.8 0.4~0.8 FEARAS 55 2 em H,0 15 em H,0
TREERE 2014 PC 8~12 Hz 0.6~0.8 0.8~1.0 4~6 cm H,0 15~30 em H,0

T [HFOV] RBIR 738 [CMV]FSHUAGE G [PL] TR ; [PCLR 450 [PRVC] IR JIiRAT ARG (Fi0,] AR E; [PEEP)]
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HFOV CMV Risk Ratio Risk Ratio

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

Arnold 1994"! 10 29 1229 387%  0.83[0.43,1.62] —u—

Samransamruajkit 2005'°! 2 6 5 10 121%  0.67[0.18,2.42] T

Samransamruajkit 2016 1 9 1 9 32%  1.00[0.07, 13.64] E—

kSR 2015 10 30 15 33 46.0% 0.73[0.39, 1.38] —-

Total (95%CI) 74 81 100.0%  0.77[0.51, 1.18]

Total events 23 33

Heterogeneity: Chi*=0.16. df=3 (P=0.98); I'=0% ) t t t i

Test for overall effect: Z=1.19 (P=0.23) 0.01 0.1 1 10 100

Favours HFOV Favours CMV

B 1 AAREERALE

HFOV CMV Ratio of means Ratio of means
Study or Subgroup  log[Ratio of means] ~ SE Total Total Weight IV, Random, 95%CI 1V, Random, 95%CI
24h
Samransamruajkit 2005 0.0583 0.1400 7 9 9.2%  1.06[0.80, 1.40] I
Samransamruajkit 2016 02776 0.0639 9 9 240%  1.32[1.16,1.50] —u
ok 2015 0.1823 0.0318 30 33  348%  1.20[1.13,1.28] -
SIS 2014 0.0667 0.0404 12 14 31.9%  1.07(0.99. 1.16] =
Subtotal (95%C1) 58 65 1000%  1.17[1.06, 1.29] <>
Heterogeneity: Tau’=0.01; Chi*=9.66, df=3 (P=0.02); P=69%
Test for overall effect: Z=3.22 (P=0.001)
48h
Samransamruajkit 2005 0.2311 0.1897 7 9 5.1%  1.26[0.87,1.83] —
Samransamruakit 2016'" 0.1398 00554 9 9  340%  1.15[1.03,1.28] -
Ik 3CH 2015 0.2546 00217 30 33 609%  1.29[1.24,135] u
Subtotal (95%CI) 46 51 100.0%  1.24[1.14,1.35] A 2
Heterogeneity: Tau’=0.00; Chi*=3.72, df=2 (P=0.16); P=46%
Test for overall effect: Z=4.80 (P<0.00001)
72h
Samransamruajkit 2005 0.3001 0.1742 7 9 21.6%  1.35[0.96,1.90] —
Samransamruakit 2016'" 0.4055 00562 9 9 386%  1.50[1.34,1.67] -
SIS 2014° 0.1222 0.0449 12 14 399%  1.13[1.03,1.23] -
Subtotal (95%CI) ) 28 32 100.0%  131[1.04, 1.64] -
Heterogeneity: Tau’=0.03; Chi’=15.66, df=2 (P=0.0004); '=87%
Test for overall effect: Z=2.34 (P=0.02)

05 07 1 15 2

Favours CMV Favours HFOV

E 2 W PaO,/FiO, thER L%

HFOV CMV Ratio of means Ratio of means
Study or Subgroup  log[Ratio of means] ~ SE Total Total Weight IV, Random, 95%CI 1V, Random, 95%CI
24h
Arnold 1994" -0.1278 0.0809 29 29 24.7% 0.88[0.75, 1.03] —a—
Samransamruajkit 2005 ~0.4463 00676 7 9  254%  0.640.56,0.73] —-—
Samransamruajkit 2016!" -0.2231 01073 9 9 231%  0.80[0.65,0.99] —=—
4B 20147 0.0583 0.0337 12 14 268% 1.06[0.99, 1.13] -
Subtotal (95%C1) 57 61 100.0%  0.83[0.64, 1.08] -
Heterogeneity: Tau’=0.06; Chi’=47.97, df=3 (P<0.00001); ’=94%
Test for overall effect: Z=1.37 (P=0.17)
48h
Arnold 1994" -0.1393 0.0674 25 22 35.0% 0.87[0.76, 0.99] ——
Samransamruajkit 2005 -0.4005 00458 7 9 387%  0.67(0.61,0.73] -
Samransamruajkit 2016!" -0.2485 01142 9 9 263%  0.78[0.62,0.98] —a—
Subtotal (95%C1) 41 40 100.0%  0.76[0.63,0.92] -

Heterogeneity: Tau’=0.02; Chi*=10.61, df=2 (P=0.005); I'=81%
Test for overall effect: Z=2.84 (P<0.004)

72h
Armold 1994 ~0.1625 00924 22 16 23.0%  0.85[0.71,1.02] —
Samransamruajkit 2005 ~0.2877 00478 7 8 265%  0.75[0.68,0.82] -
Samransamruajkit 20167 ~0.2877 0091 9 9 231%  0.75[0.63,0.90] ——
S 201491 0.0392 00318 12 14  274%  1.040.98,1.11] -
Subtotal (95%C1) 50 47 100.0%  0.84[0.69, 1.03 -

Heterogeneity: Tau’=0.04; Chi*=38.90, df=3 (P<0.00001); =92%
Test for overall effect: Z=1.64 (P=0.10)

05 07 1 15 2
Favours HFOV Favours CMV

3 W4H PaCO, Ktk
2.4 HRMESH FTBURE BT . N 3 o BURE B 5 S A

D HERR SCHRES [R]85 B R T R 22 50, B Meta FRAREI /BTSSR ) A — 30, g A
B 1994 4R SCHR ™, 99 AGE 10 AE IORIF ST SCRRIE SCERIR 22 SRV
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F3 BBESW it o R B U, LTI R ] FE T 40
SH P RRIMDY Y385 FOAE K He ( bone mesenchymal stem cells ) "' 1 A —%F LA
95%CI (inhaled nitric oxide ) "% F/ AR S, ( partial
f%f e 027 0.73(0.42, 0.28) liquid ventilation ) *" Fli @ iGEY I ( pulmonary
Pa0,/Fi0, H i /WL ARDS, BURS AT PG TT RO . RAE BLAE X
24h 0.001 1.17(1.06, 1.29) T HFOV W 58 K @R A, {H HFOV 1 H T Iifs
48h <0.00001 1.24(1.14, 1.35) PREGPEUE B FER A 2, B T2 HAniE Al
72h 0.02 1.31(1.04, 1.64) WAL A5 /L ARDS 76 FEIEE . IR KE.
o WP LIS R R 47 A TR 2 S
24h 0.11 0.88(0.75, 1.03) I N
A 000001 0.89(0.55. 0.93) Tk LU L M5 420K gk HFOV Fil CMV
72k 0.08 0.82(0.66., 1.02) XF ARDS SBULRT R I PRI 5E 480, BEAE Meta
PaCO, SRR 2 NS LB 5T A 51 12 sl el
24h 0.27 0.82(0.57, 1.17) TR P72 A O UL R M — R X 4
48h <0.00001 0.70(0.61, 0.80) HFOV & ARDS & 3457 #50i5, 4R 1fii HFOV
Zh 0.18 S B RE7 % ARDS BULBUS IR 1E 4. A Meta
AT ES R HFOV 41 F1 CMV 4198 58 R . X
3 iFig F A3 s e 3 ST R 3 AN ] A K O A1 A Lo st 94

ARDS LR A2 HA /N il” R —
PE” SRR AR, o (DR U U A A 5 1
BYorAn s ZERE BOMTATIAL TR B AR, TR
PR B I I 3k B 5k, 3 Z ) AR B 5T )
Jyal 2 i . O ARDS S LHLARE
Y EARIE « 52 5K [ B0 i e O 24 LT TOIR
&, VBGER S Wk b e B sk A 2
Jei P s LA 5 BT ARDS RAOMRBR RS S il
#i455 (acute lung injury, ALL) BIZWibRHERGE, 1M
A PaO, /FiO, HLIENS ARDS 73k . FJE,
bifS, BRI L2 53R 25 (International
Pediatric Acute Lung Injury Consensus Conference )
Xt/ L ARDS & SUfCT i — 2B g R ui B, B
Hif, ARDS /& JLALARE R 20 A9 2 25 74 TEE 18
BR Z 82 O R AT MLRGE U, HFOV 2
JURHIG RS w5 1T A R s iitiE <O =, HFOV
LAAE T 4 (500~3000/min ) 44 322 /1N T fif 1) BE Jis
I A AUMARIR R R RTE, R VR R RS IR
SR B, R R IR MAE. 5 CMV A L,
HFOV SR FH I b e A s ™), 3l ol 1 A v
SFXAGE R, T RS SR BRI, b A
RN A, BRI b ) A R S A
HFOV i AJ B3 B JLAEUA RS 1 D i 7 fie

SRIG I E X, B HFOV IGY7 Al i B H L
1) PaO,/FiO, WWMH, MBS, JFrTRERE L 48 h
1) PaCO, i, (H A0 IE <7 SNAEREAKE L 24 h F1
72 h 11 PaCO, BUE T 1 22 S LGt 2# o RS
gk, st 2 HFOV 78 ARDS 3897 H 9V AT
R R, RS IE B9 HEOV IFAL, e ] fEM
HFOV H3z25 L, & AE M RLS5, £
B I PR I 28 56 453 22 R 3R 1 T R s i L PR
Jrale AN R BRI, CMV W JERL T
T HFOV, JrROnREATE &, ik, FHEEL
(RIS LR GE AN HFOV HgRk 25 B I PR B o, b ik
BAE ) ARDS LI T HFOV 3677 #2452 % 1K
G

i Lrik, 5 CMV M LE, HFOV BIfA B
RN ARDS LSRR I E e ARG
SRR, HOR R R R T4 A CMV 2 i) b
$TBe, W ARDS S LALIGE S0 1 e
2, AELII AR 2 U 7 R 4 55 L) LA 55 1 A B

AWFFRMA —ERmRME: (1) HAFRHE D, L
6 f SCRRB A s (2) BIATRIIEEC: (3) 40

AWFFERIAERR S FE R (1994~2016 4F ) , ] AY B2
JrAK KA T AR, DA 5 RS AH B 4 B 52 i
oo L, MFEEZREEAR, Z90 . VLG
PRXF FRAIFSE i — AL R HFOV 7E ARDS Hd I
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