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[ Abstract] Objective To systematically evaluate the effect of liquid ventilation(1LV) on blood gas indi-
cators in pigs with acute lung injury (ALI). Methods Wanfang, CNKI, VIP, PubMed, Embase, and Web of
Science databases were searched by computer to find animal experiments of LV in the treatment of ALI model
in pigs. The retrieval time was up to February 1,2022. According to the strict inclusion and exclusion criteria,
two researchers independently screened the literature,extracted the data,and evaluated the risk of bias of the
included studies. Meta-analysis was performed using Review Manager 5. 3 software. Mean difference(MD) and
95% confidence interval(95%CI) were used for continuous data,oxygen partial pressure(PO,) ,carbon diox-
ide partial pressure(PCQO,) ,and pH value. Results A total of 10 animal studies were included,including 142
model pigs. Meta-analysis showed that L.V could increase one hour PO, (MD =37.77,95%CI 8.41—67.12,
P=0.01),2 h PO, (MD =98. 74,95% CI 48. 40 —149. 08, P =0. 000 1),4 h PO, (MD =148. 00,95%CI
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51.42—188.43,P=0.000 6) in ALI pigs. LV could reduce 1 h PCO, in ALI model pigs(MD = —5.98,95%
CI —8.84——3.12, P <C0. 000 1). LV could increase arterial blood pH at one hour (MD = 0. 05,95% CI
0.02—0.07,P<C0.000 1),2 h pH(MD =0.07,95%CI 0.05—0.10,P<C0.000 01),4 h pH(MD =0.07,95%

CI 0.02—0.12,P=0.005). Conclusion

LV can improve PO, ,pH value and reduce PCO, after ALI in model

pigs.which can improve the ventilation state after ALI and provide new ideas for the treatment of ALI
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Study or Subgrou Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
Martin 2000 729 007 10 731 006 10 17.5% -0.02[-0.08 0.04]
Steffen 2001 7.36  0.03 8 729 004 8 475% 0.07[0.04,0.10]
U.Kaisers 1997 7.25 015 6 717 013 6 23% 0.08[0.08, 0.24]
ZHU 2012 7.306 0.012 6 7.25 0.079 6 139% 006[-001,012)
i 2014 7.334 0139 6 7.254 0117 6 27% 008007 0.23]
Fi] 2004 7.38 0.08 8 735 006 8 11.9% 0.03[0.04,0.10]
BiiEE 2006 7.38 014 8 732 009 8 43% 0.06[0.06, 018
Total (95% CI) 52 52 100.0% 0.05[0.02,0.07]

Heterogeneity: Chi*= 7.69, df= 6 (P = 0.26); F= 22% I t t y i
Test for overall effect: Z= 3.91 (P < 0.000 1) -100 -50 Mz 0 wEE 50 100
& 10 ALT 1 h pH E#HKE

WRERLH S R4 Mean Difference Mean Difference
Study or Subgroup _Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
C.Dani 2003 7.3 0.06 5 724 01 5 6.0% 0.06[-0.04,0.186]
Martin 2000 731 007 10 731 009 10 127% 0.00[-0.07,007]
Steffen 2001 738 004 8 729 004 8 41.1% 0.09[0.050.13] ol
ZHU 2012 7.305 0.014 6 7.235 0.056 6 296% 0.07[0.02,012 b
FEIE 2014 7.371 0184 6 7.214 0147 6 1.8% 0.16[-0.03,60.35]
F{h<T 2004 741 0.1 8 733 018 8 31% 0.08[-0.06,0.22)
BiEE 2006 739 013 8 731 008 8 56% 0.08[-0.03, 019
Total (95% CI) 51 51 100.0% 0.07 [0.05, 0.10]
Heterogeneity: Chi*= 5.67, df= 6 (P = 0.46); F= 0% k t + |
ey -100 -50 0 50 100
Test for overall effect: Z= 5.55 (P < 0.000 01) mEa *tRa
& 11 ALI 2 h pH 7R E
WEA po:ita:] Mean Difference Mean Difference
Study or Subgrou Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
C.Dani 2003 7.29 003 5 728 001 5 26.0% 0.01 [-0.02, 0.04] b
Steffen 2001 7.37 004 8 7.28 006 8 21.9% 0.09[0.04,0.14] !
ZHU 2012 7.21 0.055 6 7119 0036 6 21.4% 0.08[0.04,0.14] !
FEIE 2014 7.386 0.143 6 7.148 0.165 6  6.3% 0.24[0.06, 0.41)
F1{hi] 2004 739 o0 8 734 014 8 10.3% 0.05[-0.07,017)
EiieE 2006 74 012 8 733 006 8 142% 0.07 [-0.02,0.186)
Total (95% CI) M 41 100.0% 0.07 [0.02, 0.12]
. 2 ARz = - - cR= I + + {
Heterogeneity: Tau®= 0.00; Chi*=17.15, df=5 (P = 0.004); F=71% Soo 20 0 a0 100

Testfor overall effect: Z= 2.84 (P = 0.005)

MELLE pogict:|

12 ALl 4 h pH E#HHE
3 i it W BRAE R ME 46 2% =, B A] 68 & A= BT &R Ar 2 H 1, i
3.1 ARDS BiBIFMES  ALI/ARDS BB RER  BIEMS™HIELE .

NSRBI R R BT RS B B TSR 3.2 LV INHES S 1991 FEIRIRE T LV /EN

[ERPS R RS 3 A =Ry N 2 S R (ENE N (N
RO T B L P RSB 9T ARDS M0 T
B, E RS I SOR OE 38 AL O B R R i

sk AR M7 38 AL A R LV RS R R A R
(ECMO) %202 - ECMO *F ARDS 4 35 4b i A~ B

— BB R A AT I R O ) e ) AR A
DIRE™ . TLV &AM 58 i 7 A0 24 T 2h B sk <
PFC(Z0 30 mL/kg)., PLV 7E I Lt E i Dl icast
DA 42 1F 38 A< 10 0 3 A XY T30 A< B Y PRCH
PFC %l Tt ok &N A R4 1 A3 A1k,
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AR W e AR, KBRS R, LV A] ek s
ALI/ARDS {14 %45 I ST BE » R AR I 6 3% 181 5K 77, 9
R AR ) WK SR I Ak, FHT 40 T I3 DR P L
HH OG5 493 » 15 0 A= 0l o0 1 e, el 2 4 R e 4R il
PGS R R T B Y A R ML A A R
TLV 0] DU &b A4 B KO3 B IRAS T 1 KA 5 ) &
PRV 20, P Ul A% SR AL I I 4 B ARRE SN B I~ 57
B BRI o DT 0 i e 4 407 L R B TR

3.3 LV AT S  GAUGER U2 4R E 7 — 5
YN 6 BT PR SN AE iy SR Y 7 R I v Y AR L, fif
Fi PFC 4%/ PLV 3897 96 h )5 . PO, K fii i 7 4 B
B .6 BB IL AR . HIRSCHL %5 B 5t &
B, 10 ™8 ARDS ) BUAF B & 7R PLV 7 iR
ISP G AR N 50% , PLV 0]y /b A o4 43 37 ol 35 il
T P

3.4 BB BARRHINE  TLV LAt & & 1 PFC
% B il , 7 E AR EUMLE 9 ARDS B35, PLV i
Ja Al RE W OEE SR R 4 o &G A o e
GALVIN %59 2013 4F & R W — THF 58 48 0% L AT
HEYE R B PLV 0] DLyl /b A 38 SR ] R AR A8 T X
o e 3 — SR E 4 ¢ B T BE B 0 O & E 19 KRS L IR
TTIRRE S [ 1192 SO A1 =/ S R W BT 7 S A SR 3 0
FALIA 2 TRl AL X JE A 58 (RCT) , i A £ 1
RCT, ngef3 AN — R 4508 . H Al ok 58 S0k, i1
KRS L s R W LV a] B & 23 ALL/
ARDS 13 S 2 g . AR5 225 2 10 I PR A 52 5 iF B
PFC AR A% By 5t (H G R VA I7 880R Bk = 2 05 TE 3
H A A A R B 240 5 48 A 5 2 i PR A i B
il %

3.5 ARWFFEM TR /UM LE MR S5 A AR L E SR
PR 25 o kb kR S NS, B
2T NS BR R 5 L AR 9 3 U A 3 9 5
IR AT B LV Iy X ALT S By &5, 1l
VB LV XF AL S 510 00 0P i AR RS2 A 25 19
g E PO, I8 AL B R R . U0
LV &7 ALI/ARDS 154 it — 2 W50, 2= S ATy o]
kZEHE K LV IRYT ALL B IR A B it s ik — 25 0F ¢
55 NI T A BRSO AL i R A 3 Ok A
XLV FE B OB .t mT 7E KU AT 45 1% B0 T 4k 2 4
i R S % 491 %% 56 5iF PLV X R ALI/ARDS B 3%
P

3.6 AWM (DAL N 525 3h P i
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K G Rfabrill & 7 ik A AR R E S, B R A
RSN AT T 9 R B, B K A
A4 6 h, {0 KAISERS % B 53 %F - ¥4 A= 47 1) 7] f
T TR S (8. 24, 5) h, X IE4H (1. 8+1. ) h,
A ST AE SC 645 R RO AL BB Sl 4 L A7 %k 2 A7 i 1]
LA SE . (O FFRAEAR R N, LA 83
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