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EE] B HHEE (Pp) 35S FHUGE S (MV) X2 PERER 0 25 A0 (ARDS) BB TR S EFI
ML sh S EAR b s, SN P, 3% SRITETIEVEREN L BBTSY (RCT) Ik, 4% 2013 4E 2 H &
2016 4F 8 H TN BERIR 2= B8 RIS - B2 B 8 B 22 RE (1CU ) ARG 7 BERF AT B2 B 202 FRE SR IA Y 7
B (EICU) WA HTE MV 19 ARDS B35 BN IECE 21500 X IR RS, SR FRARSE Prp AR 700
10, 15, 20 emH,0 (1 emH,0=0.098 kPa)3 W41, #5418 % ¥ ARDS E FrAs rapnifEdld 1iayT 5 X4 Mv
FME S IR ARDS PME M (ARDSNet) & WLAAT 5 MERZHNR FHASIE Prp 4553 T 19 MV SER& . WD 4% 20 8 5 1
AN Prp JF38 1,24 .48 h IWRFIR DI REFE bR , >R P /R 200HE L i (PICCO) WalHe AR I i i 21 772748
b5 IESRAS A B MV BT[] ICU AEBERT [ A 28 d fiFE2E, Z5R 4L 67 5l ARDS B AWFSE, Horb 2 fi]F
48 h PNFETS . 1 IR, e 64 BIANA ST, SLA g 43 ] X REZH 21 4], A PE BRI AL L AR S L ABE 4 h
A HREL(Pa0,/Fi0,) Rl 2k AR B2 S8 M HRAROL P43 R 40 1T (APACHE 1T ) 3F43 55— B3Rt 41, G A] Le:
Xof SR 2L S5 28 3 A B[] s R T R ML 378 301 7 48 b JE WH AR A 5 (HURSE 2 B R ) B4, I T R HH ik 24
3, IRE Prp ThHR ML ) F1 22 2 8 . SX IR LA, Prp 20 emHL0 AHIEAE Prp J5il <, 48 h IFIK D)
RERH 5 , Pa0,/Fi0, | kIl — 454k 73 (PaCO, ) MR IEFE (PEEP ), “GE -5 R (Pplat) RGN (Cst)
Y18 B T+ 5 [ Pa0,/Fi0, (mmHg, 1 mmHg=0.133 kPa) : 220.9+30.8 It 178.5+42.9, PaCO,(mmHg) : 55.1+7.6
H 38.6 4.8, PEEP (ecmH,0) : 24.7+4.8 H, 6.62.2, Pplat (emH,0) : 34.4 +3.7 H; 20.7 +3.5, Cst (mL/emH,0) :
23.8+3.6 [t 13.1+4.6; ¥ P<0.05 ), IfiL & 41 Jifi 7K 45 £ (ELWI) 1) W] &b j A% (mL/kg : 6.8+ 1.7 11 10.8+2.6,
P<0.05), [H-FX 5l bk (MAP), CoHEILFE AT (CT) Rl 40 &7 ke 01 A 25 B £ (GEDVT) S5 1L 58 36 7 2745 st ]
T [ ( MAP (mmHg) : 58.8+6.7 [£, 69.7+4.7, CI(mL-s™ *m™) : 46.7+23.3 £, 73.3+30.0, GEDVI (mL/m*) :
633.2+45.2 11 702.6 +55.7 ;34 P<0.05 J; Ptp 10 emH,0 ZH Pa0,/Fi0, . PEEP ., Pplat 1 Cst 38 5 715 [ PaO,/FiO,
(mmHg) : 183.44+45.5 Lt 178.5+42.9, PEEP (cmH,0) : 14.4+3.6 Lt 6.6+2.2, Pplat(cmH,0) : 25.7+£5.6 Lk
20.7+3.5, Cst (mL/emH,0):16.2+4.3 H, 13.1£4.6;1) P<<0.05 ), ELWI B i f#(K (mL/kg: 8.7 1.8 H 10.8+2.6,
P<0.05),{H MAP. CI, GEDVI 22 % 45317 X [ MAP (mmHg):65.8 +4.6 [£,69.7+4.7,CI(mL+s™ * m™):65.0+35.0
It 73.3+30.0, GEDVI (mI/m’) : 706.7 + 544 I, 702.6 +55.7 ; 2] P>0.05 ), #3iH] 10 emH,0 Pip EIAJAZE] S 20 emH,0
AR R A AP I RE A VE R, BT I B0 ) 240 s . 5560 IR U5, Pip 10 emH,0 1 15 emH,0 21
MV AT ICU A B st 1] JEHA 825 53,107 Prp 20 emH,0 4B @455 ( MV FfR] (d):95.5+21.5 H 130.8 +23.6,
ICU AEREIE] (d) : 8.1+£22 1 12.84+2.8, ¥ P<0.05 ) ; 441 28 d WILE LR TG #E L, G&ig MV %
FE Ptp 4 10 emH,0 1] AMGE S ARG 2% HLE LR 8 1 24 5 ma /0N 2 U i 4742 4 R0 38 AR

[CER]  AMEPIRESHER IR, B PRI mmshise; PGS

BEETR : T AE RN EZ TR H (201401090) ; ) 448 W 5 22 X BHE 0055 H (2014173)

Effect of different transpulmonary pressures guided mechanical ventilation on respiratory and hemodynamics
of patients with ARDS: a prospective randomized controlled trial i Jianqiu, Luo Zhihui, Li Xiaolei, Huang
Zhongyi, Han Jie, Li Zifeng, Zhou Zhaoxiong, Chen Houwang
Department of Emergency and Critical Care Medicine, Shenzhen Hospital of South Medical University, Shenzhen 518100,
Guangdong, China (Li JQ, Luo ZH, Li XL, Huang ZY, Han J, Li ZF, Zhou ZX); Department of Critical Care Medicine,
Shenzhen Shajing Affiliated Hospital of Guangzhou Medical University, Shenzhen 518104, Guangdong, China (Li JQ,
Chen HW)
Corresponding author: Li Jiangiu, Email: pumaball@21cn.com

[Abstract] Objective To assess the effect of different transpulmonary pressures (Ptp) guided mechanical
ventilation (MV) on respiratory function and hemodynamics parameters of patients with acute respiratory distress
syndrome (ARDS), and to find out a more optimized Ptp. Methods A prospective randomized controlled trial (RCT)
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was conducted. The ventilated patients with ARDS admitted to Department of Critical Care Medicine (ICU) of Shenzhen
Shajing Affiliated Hospital of Guangzhou Medical University and Department of Emergency and Critical Care Medicine
(EICU) of Shenzhen Hospital of South Medical University from February 2013 to August 2016 were enrolled. According
to random number table method, all patients were divided into control group and observation group. The patients in
observation group was subdivided into three subgroups according to the different setting of Ptp, namely Ptp 10, 15,
20 emH,0 (1 emH,0 = 0.098 kPa) subgroups. The patients in all groups received standard treatment in accordance with
the international guidelines for ARDS. The patients in control group were ventilated by guidance of ARDSNet, and the
patients in observation group were ventilated by guidance of different Pip. After setting different Ptp at 1, 24, 48 hours
in the process of MV, respiratory function parameters of patients in all groups were determined. The hemodynamic
parameters were determined by using pulse indicating continuous cardiac output (PiCCO) technology. The duration of
MV, length of ICU stay and 28—day mortality were recorded. Results A total of 67 patients with ARDS were enrolled,
among whom 2 patients died within 48 hours, and 1 case was lost to follow—up. Finally, 64 patients completed the study,
43 patients in observation group, and 21 in control group. There were no significant differences in gender composition,
age, oxygenation index (PaO,/Fi0,) within 4 hours after hospital admission and acute physiology and chronic health
evaluation I (APACHE 1I') score between the two groups, which showed the baseline was equivalent and comparable.
The respiratory function and hemodynamic parameters showed no obvious change in control group at different time points
of MV; but with the extension of ventilation, the respiratory function was improved significantly in observation group, and
the gradually rising of Ptp had obvious adverse effects on hemodynamics parameters. Compared with control group, at
48 hours of ventilation after setting Ptp, the respiratory function in Ptp 20 emH,0 subgroup was improved significantly,
Pa0,/Fi0,, arterial partial pressure of carbon dioxide (PaCO,), positive end—expiratory pressure (PEEP), airway platform
pressure (Pplat), and lung compliance (Cst) were significantly increased [PaO,/FiO, (mmHg, 1 mmHg = 0.133 kPa):
220.9 £30.8 vs. 178.5+42.9, PaCO, (mmHg): 55.1 £7.6 vs. 38.6 4.8, PEEP (cmH,0): 24.7+4.8 vs. 6.6 +2.2, Pplat
(emH,0): 34.4 £3.7 vs. 20.7 £3.5, Cst (mL/emH,0): 23.8 £3.6 vs. 13.1 £4.6; all P < 0.05], and extravascular lung water
index (ELWI) was significantly decreased (mL/kg: 6.8 £ 1.7 vs. 10.8 £2.6, P < 0.05), but mean artery pressure (MAP),
cardiac index (CI), global end—diastolic volume index (GEDVI) such as hemodynamics parameters were also significantly
reduced [MAP (mmHg): 58.8+6.7 vs. 69.7+4.7, CI (mL-s'+m™): 46.7+23.3 vs. 73.3+30.0, GEDVI (mL/m’):
633.2+45.2 vs. 702.6+55.7; all P < 0.05]; the PaO,/FiO,, PEEP, Pplat, and Cst in Ptp 10 emH,0 subgroup were
significantly increased [PaO,/Fi0, (mmHg): 183.4 £45.5 vs. 178.5£42.9, PEEP (ecmH,0): 14.4+3.6 vs. 6.6 +2.2, Pplat
(emH,0): 25.7 £5.6 vs. 20.7 £3.5, Cst (mL/emH,0): 16.2+4.3 vs. 13.1 £4.6; all P < 0.05], and ELWI was significantly
reduced (mL/kg: 8.7+ 1.8 vs. 10.8 2.6, P < 0.05), but the MAP, CI and GEDVI showed no significant difference [MAP
(mmHg): 65.8+4.6 vs. 69.7+4.7, CI (mL*s™ *m™): 65.0+35.0 vs. 73.3+30.0, GEDVI (mL/m’): 706.7 +54.4 vs.
702.6 £55.7; all P > 0.05]. The above illustrated that 10 emH,0 Ptp could act as the same as 20 emH,0 did to improve
oxygenation and respiratory function, but had no obvious effect on hemodynamics. Compared with control group, the
duration of MV and the length of ICU stay showed no significant differences in Ptp 10 emH,0 and 15 emH,0 subgroups,
but those in 20 emH,0 subgroup were significantly shortened [duration of MV (days): 95.5 £21.5 vs. 130.8 £23.6, length
of ICU stay (days): 8.1 2.2 vs. 12.8 £2.8, both P > 0.05]. There was no significant difference in 28—day mortality among

the groups. Conclusions MV guided by Ptp of 10 emH,0 could improve oxygenation and respiratory mechanics,
while has less hemodynamic influence. It was a safe and effective cardiopulmonary protection ventilation method.

[Key words] Acute respiratory distress syndrome; Transpulmonary pressure; Respiratory mechanics;
Hemodynamics; Mechanical ventilation
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1.2.2 PR SEER RO AR . (D AT SR R
EM , R R 4R 1R 30° 3 @ 25 KJE 0.5 ~ 2.5 mg/h FH
IR, DRIAME 3 ~ 10 me/h FHE , 4E+F Ramsay FLEHT
535~ 648 (T FHNEM Ak ), o BRI FHLRA R 5
@ il 1 h ¥ ARDSNet 2 WLHAT : VT 6 mL/kg,
W IE L (T2 E) K 1:2, PEEP 5 emH,0, W AR W
(Fi0,) 1.00, & %% W 10z 4 2 41 20 Jik 1. < pH {EL7E 7.2
DL b @ Bl gk BN PEEP % 35 emH,0, fi
B30 s, BRI, 4KSE MV 10 min T4 41ATT
FIULEL

1.2.3 MV SRS : 1Mo ras AL 0a 5 I HL S
Hrsh ik i 453 (Pa0,) 55 ~ 80 mmHg (1 mmHg=
0.133 kPa), i3 SR A1 (SpO,) 0.88 ~ 0.93, il
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DIBEL + FadE2E (x+s) Fom 5 BT 7 225514
BT, 7 2555 B PRI ST AR AS BUBER o R 5 Ty 22
AFFEF R H Mann—Whitney U K356, 432878 1 4[]
FLAESR I xR . P<0.05 3R 2E R A 5055 X,
2 F R

2.1 HABE RO LR (R 1) « A5 R SE
Ak 67 ] ARDS f35, X L FDER 45 F 1 6T
48 h NFET- IR Y 5 X REAL 1 )T B fe Ok,
BHIFIE . &It 64 6] ARDS FBEG AT, X 1E
2l 21 5], WERE 43 5], AL B E I I RA B L AR
ABE 4 h P PaO,/FiO, Fll G A P 2 508 M (g iR
WS> 24 T (APACHE 11) 2> 2R LG i =
() P>0.05), VAP SLLL BRI, A7 T Lk .
22 SR NG T RE AL 8l 1 2F bR F
(2 ~3) : X HRZE AN [ s (] o 8 I Dy i A
I3 80 7 2% e b JC B i AR Ak 5 WSR2 % 7 AN [R] Prp
J , Bt 3R AR [RIRE A, P Dy e Br 44 B i e, (1
B Pp Fiss , X3 2 77 2% B s g i B . Sk
WAZH AL, Pip 20 emH,0 ZH MV 48 h FEIR I fEFE R
KU B s, KK PaO,/Fi0, . PaCO,. PEEP. Pplat
Al Cst Y900 5 THEr, ELWI B S RAIG, {6 MAP ., CI I
GEDVI &5 1l i 8l J1 245 bn B 58 B (34 P<<0.05);
Ptp 10 emH,0 £ PaO,/FiO,, PEEP, Pplat 1 Cst B 2
Tt , ELWI B 8 R (3 P<<0.05),{H MAP., CI Al
GEDVI 451l 3 81 71246 b5 JC A i A2 4k (34 P>0.05),
P 10 emH,0 Prp 485 MV EI Al £ 5 20 emH,0
A 7] 1) i 38 4 VT Dy e 4 L ELXT I 3t 20
=TGR R

®1 ARBRE (Ptp) I SHMIESZE ARDS BEELFRMTBUSIHIRILER

g M () AR

APBE 4 h ) Pa0,/Fi0,

APACHE I MIMGASHTE  TCU fEBERtE 28 d WAL=

BB Tmm g (Bt (omHgrts)  SEEGRrEs)  (hxts) (d,54s) Coo (1))
X HEZH 21 13 8 323+16.6 126.2+19.5 23.8+4.5 130.8+23.6 12.8+2.8 28.6(6)
Ptpl()?ﬂ 14 8 6 33.5+15.1 130.8+16.4 25.7+5.8 125.5+22.5 11.2+24 35.7(5)
Pipl5 2H 15 7 8 344+16.3 1289+15.6 243+44 116.8+22.3% 10.0+2.3 33.3(5)
Ptp20 H 14 7 7 33.7+ 149 129.8 +18.5 252+4.6 95.5+21.5 b 8.1+22% 28.6(4)

1 : Pipl0., Pipl5., Pip20 4H Pip 434124 10, 15, 20 emH,0 (1 emH,0=0.098 kPa) ; ARDS @ MENEIg F i 255 1E , PaO,/Fi0, HEATEE,
APACHE T Wy A i S MRk ST R 46 1T, 10U S TREBE SR} 5 1 mmHg=0.133 kPa ; 5% A2 H4E *P<0.05, "P<0.01
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*2 AEEHME (Ptp) IESHIMIESEE ARDS BEESAE R E R PERINEEIEIREE (x +5)

2 51 5[] B (5]) PaO,/FiO, (mmHg) PaCO,(mmHg) PEEP(emH,0) Pplat(emH,0)  Cst(ml/emH,0)  ELWI(ml/kg)
XHHR4L A 1h 21 136.7+16.7 459+48 6.6+1.7 20.1+4.4 11.7+3.4 125424
WS 240 21 156.6+45.3% 42.6+5.7 6.8+2.1 21.7+38 13.9+4.3 113424
W 48h 21 17854429 38.6+4.8 6.6+22 20.7+35 13.1+4.6 10.8+2.6
Pipl0 4] ES 1h 14 133.6+18.4 447455 6.5+ 1.4 21.7+42 12.6+2.8 13.6+2.8
WS 240 14 167.6+49.02 43.7+64 145+4.7M 25.7+4.8%° 15.7+3.4 9.6+2.7%
WS 48h 14 183.4+455% 455+6.7 14.4+3.6" 25.745.6% 162+43% 87+1.8b°
Pipl5 41 WS 1h 15 134.7+18.1 43.4+6.3 6.7+22 19.7+4.8 11.7+3.6 13.6+2.7
WA 24h 15 179.4+16.6* 46.7+4.5 19.7+3.6" 28.6+3.5% 18.7 +4.3% 10.8+2.4°
WM 48K 15 189.7+17.6* 477+53 204+4.5P 29.6+43% 19.6+3.7%¢ 7.8+1.20°
Pp20 2 GBS 1h 14 134.8+15.7 45.1+54 6.7+1.8 20.6+4.5 112434 138432
WA 240 14 2102+203" 50.4+6.8% 23.3+54"1 33.7+4.4P1 21.7+45% 9.5+2.3%
WA 480 14 220.9+30.8 55.1+7.6% 24.7+4.8P4 34.4+37b4 23.8+3.6M 6.8+1.70

1 2 Ptpl0. Pipl5. Ptp20 2H Pip 235124 10, 15, 20 emH,0 (1 emH,0=0.098 kPa) ; ARDS h 2 MM F 0 254 1F , PaO,/Fi0, HEATEEL,
PaCO, R ahik il — 2 LMk 5>, PEEP AFFARIEH, Pplat NAGE -5, Cst IR, ELWI 4 A SNt K544 ; 1 mmHg=0.133 kPa; 5
AYUES 1 h HEE, *P<0.05, PP<0.01 5 SXT LRI AR, ©P<0.05, 'P<0.01

®3 ARBHIE (Ptp) IBESVIHESSH ARDS 25

BSA B i i8] 2 M7 30 1 B AR EL B (x £ 5)

WFFE SN, BME 2/ VT 38 Tt 2 2L
AP, [N VT kA R RES 2L

% BhE H(H) MAP(mmHg) CI(mLes™-m?) GEDVI(mL/m?) It 760 3851 57 , AT 5 i3 A A
R e R e s T L S L LR
N 6+3. .0+28. 7+ 46. . N PR ALY o N DA
WA 48k 21 69.7+4.7 733+30.0 702.6+55.7 SR ORI B 38 A7 T E S U 76 BE A
Pipl0 41 < 1h 14 718+65 53.3+30.0 678.6+44.8 A s U IR I, R T i
WA 240 14 66.2+5.4 60.0+21.7 695.7+48.5 o i S S T
WA 48k 14 65.8+4.6" 65.0+35.0 706.7 +54.4 AR AT AT, MV A2 20000
Pipl5 41 i 1h 15 70.743.6 60.0+26.7 683.6+49.7 AER (ALD R R ZE . ARDS
SRA a . N -
3@124h 15 65.4i5.3. 56.7+36.7 . 668.6 +47.9 E@%fﬁ%%,—ﬁﬁﬁ&ﬁ?ﬁﬁﬁ&*
K480 15 658+49° 5174250 665.7+50.6 . o b e
Pip20 41 W 1h 14 70.7+4.3 63.3+45.0 680.7 +48.6 A 5K, I3 —J5 I Al g5 il S EU T
W24 14 60.6+58" 6174217 640.6+403 " W AL S M Bl 5 455 (VILD) 26 & 3547
WA 48k 14 588+67%  467+233%"  6332+452%

¥ : Pipl0. Ppl5 . Ptp20 2H Ptp 4354 10, 15, 20 emH,0 (1 emH,0=0.098 kPa) ;
ARDS Ry 2 HERFI A LB AE , MAP P38k, C1R.OHETE4L, GEDVI 4
EFRIIR A FIEEL ; 1 mmHg=0.133 kPa; 5441 1 h LWL, *P<0.05 5 55X IR [H]

WLk, PP<0.05

23 HUABEBUSHERILE (1)« SXTR4 LT
¢, Pip 10 emH,0 F1 15 emH,0 20 MV I} ] #1 ICU
fE BE R ] A 22 ¥ T ge it 22 L (3 P>0.05),
1M Ptp 20 ecmH,0 21 MV 15} [6] F1 ICU 43 B¢ Aisf 1] ] B
AR (4 P<0.05). #4128 d stR2E R TG

R () P>0.05).
3 3 it

ARDS 78 SCFI 43 BUR e R 0 3, 36 7 4 it
AW, MV SRBEA A WT5E 35, {H Costa Fll Amato- '
HE A ARDS MIMRAR M 1T 70 2R A B, 38 s
L ARDS B I FE 253 51 R 10.0% . 32.0% il
62.0%, H1 B K UL FIRFERAN R AT . XAl REs
1R T R T RTES VT AN ASCRT A i 6 o B B i it
R, T ERE 2 A2 5K S iR 2 5 [ RAE R
Tt B R, T B R A A

AR FE SR 2 | X6 B 2 1 e AR B
G SRR E B IE AR AR 0
I, Gn ey £ A1 i AGE TR 1 A58
REEL, T KPR 2
77 (stress) FNAE (strain) BIRFFE 7T MEAFIRIS , i
T SRR sk Bt 40N 77 AR B R T, 5 H b
5L Prp, BIVSCE R 7 5 Wi N g TRl ) 2248, LA
I e ALT R BE ™ e A e g A 0 36 B
[ R R Ak S B s P 7, R SEE 3 Pap, 283 A
J G P 2 T, 0 i N R ), E T R A K
SER G I T v R B BR A . Talmor 258 5T
R, D B T8 N 7 ] DL B s 5 ARDS JBE
HEET MV IGYT .

MERIE EARUE, S8 A Prp W] IR £
4D i g LA 2 it 55 B, L2 2o o] 2 sl it 9 153 9
AR Ik i I e 2 T) BRSSP i DR S8 BB b L
BWME, sh s R, HE R AL s B A S
Ji 3R Pip EBRA 27 emH,0 $& Sl S oA 20 4
17 3 B AT DLl 8 A FITUR , I RAR AL T 2
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F ARG Grasso %0 EVA YT 2 HINT & KT
A ARDS FEER, WAL Prp % 5E N 25 emH,0 8
T MV, XHR 25 TARSME N S A (ECMO) 1397, i
THAWHS N PEEP %% Ptp, 22 [7] 25 emH,0 $EiT,
g5 0L R WSR2 AR e R AEORT R Tl A
(AP B E LR T B 25 5. MUK, ek
Ptp BEETE 25 ~ 27 emH,0, 454 M J6s 3 A3 N A
TE— 22 B FE 7 DA R it Rog 1 48 /0N ) A o, AR R
H21 v, Pplat 542 27KF (<35 emH,0) BYFEE]
BN, WA ] WAS S RER T R VT S50 Y
(A R IR AR AR A 5 [R5 B8, BRI o2 K
Ptp A i 5047 b ok 36 S0 AT ) 27 (L L sl B
XTI 38 50 77 2 3 U2 ), WP ATL S 5000 1 A TR M
HOARBIFSE PR 2 1Y Pip 4 10, 15 A1 20 mH,0 3 4~
B

AWFFTEE R BN, SRR L, Pip 20 emH,0
% PEEP. Pplat, Cst. PaO,/Fi0, i % J} %, ELWI
3 TR, 0 PaCO, th 535 T+, Pplat 2 3% Tt = 2]
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