b

395 4 FR 2R AR (BE2EAR) Vol.39 No.4
20184F 7)) JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) July 2018

1T AR TR e K i U B = B R T s R | SEN e
BT DI REI Eij

XN WRES , BREGH
G e N RS s B ERE = 2= R}, ) 2R 4N 521000)

& Z [ B9 ] BT ORI SRS XS ARDS S5 057 R A7 DI RE R sZ A o [ ik ] 62016 4F 1 H &
2017 4% 6 A 7EFR Be fAE B2 22 B B 1Y ARDS S5 L 52 4], 4R 4 (48+7) % o KA 3 B AL 23k X HR A1 (24 3] il
it dre 2l (28 f8i]) , Horp Xt BRZH SR < 8 ~ 15 mU/kg AnifEAR i &, PEEP 4 ~ 8 emH,0, -5 J% 30 ~ 35 ecmH,O ; Jiili
P30 20 % FH A< 6 mlL/kg A E R B, PEEP 5% Ff ARDSNET §ii 1€ ¥ (PEEP-Fi0, % ) #F 47 % 8, ¥ & J£ <30
emH,0, Wi 4E H A [A) < BE Pa0, . PCO, ., O1 L2 . TAPSE . RVarea/LVarea \E/A \E/e \PASP . IVC %38 bR Jf 47
Gt oA o [ 455 13 S 24 h il 47 41 TAPSE | Efe 25 F X% B ZH , PASP X F %] B4 (P < 0.05) ;3 /< 48 h fili 47 41
OI.Pa0, .PCO, . FLER I = T XF HR 4L (P < 0.05) , i {47 40 TAPSE /5 T- % B2, PASP A TVC I T-X B2 (P < 0.05) .
JI S 47 ZEL AL T S 1) AT B P 1 4 T o PR (P < 0.01) o [ 518 ] Fii - 47 8 SR MG /2 2035 ARDS SR E A & 7 TH
HH fop L B SR B AT DL, HXA O T RE R 52 /N .

KRR MR B A 2R A AE s MUAGE s RS s 47 0 T RE

FE S :R563.8 XERFR RS : A M EHS:1672-3554(2018)04-0560-06

Lung Protective Ventilation in Acute Respiratory Distress Syndrome and Its Impact upon
Right Heart Function

LIU Ying—xia, CHEN Pei—jin
(Chaozhou People’s Hospital , Chaozhou 521000, China)
Corresponding to: LIU Ying—xia, E-mail: lyxvictor@126.com

Abstract: [Objective] To analyze the effects of lung protective ventilation strategy on clinical outcome and right
heart function of ARDS patients. [ Methods] From January 2016 to June 2017, ICU patients fulfilling the consensus crite-
ria for acute respiratory distress syndrome were included in the study. 52 patients, aged (48+7) years old, were randomly
divided into control group (24 cases) and lung protection group (28 cases). Control group was ventilated with a tidal vol-
ume of 8~15 ml/kg standard weight, PEEP 4~8 e¢mH,0, plateau pressure 30~35 ¢mH,O, while lung protection group
with a tidal volume of 6 ml/kg predicted body weight, PEEP (positive end expiratory pressure) set by PEEP-FiO, table,
plateau pressure <30 cmH,0. The values of PaO, (arterial partial pressure of oxygen), PCO, (arterial partial pressure of
carbon dioxide) , OI(oxygenation index), Lac (lactic acid) , TAPSE (tricuspid annular plane systolic excursion), RVarea/
LVarea (right ventricular end—diastolic area/left ventricular end—diastolic area) , E/A (peak mitral flow velocity of the
early rapid filling wave /peak mitral flow velocity of the late rapid filling wave ) , E/e (peak mitral flow velocity of the early
rapid filling wave/early diastolic velocity of the tricuspid annulus), PASP (pulmonary artery systolic pressure) and IVC
(inferior vena cava) were collected and analyzed. [Results] After 24 hours of ventilation, TAPSE and E/e of lung protec-
tion group were higher compared to the control group, and PASP was lower compared to the control group (all P<0.05).

After 48 h of ventilation, OI, PaO,, PCO, and Lac in the lung protective group were higher compared to the control group
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(all P < 0.05) ; TAPSE of the lung protection group was higher compared to the control group, PASP and IVC were lower

compared to the control group (all P < 0.05). The mechanical ventilation time and hospitalization time of the lung protec-

tion group were shorter compared to the control group (all P < 0.01).[Conclusion] Compared with routine ventilation

strategy, lung protective ventilation strategy shows more advantages in improving the oxygenation and reducing negative ef-
8y g P 2y g P 2 yg g neg

fect on the right heart function of ARDS patients.
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Table 1 Baseline characteristics of the patients
[xxsor M(Pss,Pss) orn(%) |

Control Group  Lung protection group

(n=24) (n=28)
Male/Female 20/4 20/8 0.314
Agelyears 48+6 48 +8 0.918
Height/cm 160 + 5 157+6 0.116
Standard weight/kg 59+5 62+7 0.073
pH value 7.35+0.09 7.34 £0.09 0.700
MAP/mmHg 99+9 100 £ 8 0.813
APECHE [l scores 17.0(14.0,19.8) 17.5(12.0,18.8) 0.593
SOFA scores 8.0(7.0,8.8) 9.0(7.0,11.0) 0.341
Sepsis 8(333) 10(35.7) 0.859
Pneumonia 10(41.7) 12(42.9) 0.932
Pulmonary contusion 9(37.5) 9(32.1) 0.688
Craniocerebral Trauma 1250 11(39.3) 0.442
Surgical operation 4(16.7) 6(21.4) 0.667
Hypertension 10(41.7) 12(429) 0.932
Diabetes 8(33.3) 9(32.1) 0.928
Hyperlipidemia 7(29.2) 6(21.4) 0.525
Alcohol abuse 10(41.7) 11(39.3) 0.863
Smoke 9(37.5) 8(28.6) 0.498

MAP: mean arterial pressure; APECHE II: acute physiologic
and chronic health evaluation 115 SOFA: sequential organ failure

assessment
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Table 2 Comparison of indexes in two groups [x+sorM(P25,P75) |
Control group (n=24) Lung protection group(n=28) torZ P
Index at T,
OI/mmHg 15724 149+17 1.495 0.141
PEEP/ecmH,0 4.7(3.3,5.9) 4.0(3.0,6.0) -0.507 0.612
PaO,/mmHg 69+6 69+6 0.514 0.610
PaCO./mmHg 30.7+4.4 30.8+3.9 -0.072 0.943
Lactic acid/(mmol/L) 1.65(1.27,2.15) 1.6(0.89,2.18) -0.532 0.595
TAPSE/mm 18.2+2.7 18.0+2.7 0.164 0.870
IRV ML 0.58+0.15 0.58+0.11 0.087 0.931
E/A 1.09+0.23 1.05+0.21 0.716 0.477
E/e 4.30+0.47 4.27+0.37 0.270 0.788
PASP/mmHg 30+9 3419 -1.394 0.169
IVC/mm 18.5+3.9 20.1+4.7 -1.351 0.183
Index at T,
OI/mmHg 18137 185+32 -0.453 0.652
PEEP/cmH,0 4.5(3.0,6.0) 12.5(12.0,14.8) -6.206 <0.001
Pa0,/mmHg 70+8 717 -0.432 0.668
PaCO,/mmHg 30.8+4.5 31.7£2.7 -0.835 0.409
Lactic acid/(mmol/L) 1.50(1.24,1.67) 1.52(1.24,2.09) -1.111 0.267
TAPSE/mm 15.1£2.3 17.5+£2.7 -3.440 <0.001
RVirea/ LV area 0.51+0.09 0.52+0.10 -0.349 0.729
E/A 1.02+0.25 0.96+0.13 1.007 0.321
Ele 4.47+0.39 4.76+0.36 -2.697 0.010
PASP/mmHg 34+10 28+9 2.149 0.036
IVC/mm 17.5+5.0 17.3+3.4 0.119 0.906
Index at T;
Ol/mmHg 208+36 232+46 -2.102 0.041
PEEP/cmH,0 6.0(5.0,7.8) 13.0(12.0,14.0) -6.173 <0.001
PaO,/mmHg 78«10 85+13 -2.241 0.030
PaCO,/mmHg 30.5+5.3 33.2+£2.0 -2.313 0.028
Lactic acid/(mmol/L,) 1.40(1.24,1.55) 1.67(1.45,2.09) -4.132 <0.001
TAPSE/mm 16.1x1.3 17.1x1.8 -2.215 0.031
IRV ALY 0.60+0.08 0.57+0.05 1.450 0.156
E/A 0.92+0.20 1.01£0.18 -1.639 0.107
Ele 5.04+0.27 5.00+0.34 0.475 0.637
PASP/mmHg 36+5 31+8 2.315 0.025
IVC/mm 18.1+2.9 16.2+3.6 2.165 0.035

Ti: Initiation of ventilation; T,: Mechanical ventilation for 24 h; T;: Mechanical ventilation for 48 h; OI: oxygen index;
PEEP: positive end expiratory pressure; Pa0,: arterial partial pressure of oxygen; PaCO,: arterial partial pressure of carbon dioxide ;
TAPSE : tricuspid annular plane systolic excursion; RVarea/LLVarea: right ventricular end—diastolic area/left ventricular end-diastolic
area; E/A:peak mitral flow velocity of the early rapid filling wave/peak mitral flow velocity of the late rapid filling wave ; E/e: peak
mitral flow velocity of the early rapid filling wave/early diastolic velocity of the tricuspid annulus; PASP: pulmonary artery systolic

pressure ; [VC:inferior vena cava
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Table 3 Comparison of prognosis in the two groups

[M<P25,P75) or n(%)]

Control group (n=24) Lung protection group (n=28) Zorx* P
Mechanical ventilation time/d 7.5(6.0,9.8) 5.5(5.0,7.0) -3.212 0.001
ICU stay time/d 10(6,13) 8(7,10) —1.445 0.148
Hospitalization time/d 21(16,25) 16(14,17) -4.035 <0.001
28-day mortality 7(29.2) 3(10.7) -1.667 0.096
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T 35 %oF b 22 52 e i 8 S, X B /R Bl 25 BILB
3/ TR0 388, /N /< 3 B R R
HF 0 7 il R IMLAE LR R o 1 KUB B o ik
i I E Sz R v 2 nT B0 O WL 4 | T v DY R
Kt sl bk e 7 v a3 i, DTS e ARDS AR
B o PSR FH /N At 3 A R 2 D) O 1 AR
HNEREE T R - v A R ILE DRSS

FUA BF 55 48 1 & PEEP % ARDS i 3% 4 35,
2010 4 ) — T Meta 43 BT 7% , ARDS £ 3 fifi ] =
PEEP 75 & 15 41<200 mmHg B FE R AL, A A
8 40>200 mmHg I W5 5L R34 11, 3 $2 7% PEEP 19
WEES% BHE R, & PEEP (Y[
BF R O T B 3 1 B Bl R AR Ak, &5 PEEP 3K 3
%) 14 0 T R A 45 Al 2 205 B R K S B VILLTY
PEEP (1) & f5 BRAE (% H b e WG B8 w035 4 & A il
MR P, SO RS VILL, 8K i Hi i Jo—F 58 56 (1)
Tk, A 5T R LAY & ARDS NET #E % /Y
PEEP-FiO, F 4% i 22 % , IX Fh 5 v B8 1Pl T
o SR B R R PEEP ) fili fr 4 3, LD £ 53
)2 EEBefd H , (BAF7E PEEP 5B AN AN AL 1) Sl
o

AL REA 2T FEUR F IR B IE T
JIE Ak 1E 45 B MR AR I AL, 5 ARDS S B I R
TG % VA OC  HE S g 2 . 2SO 8
I Pp 25 7E 2010 47 i 5 1 47 0 D BE AT 45 B Hh 4
18, A DR DI REFE b ZLAUEE TAPSE, 47 % i f1
254V 43 B0 (fractional area change, FAC), a0
Uhfede B Horp TAPSE i oo Jz e A7 .0 %50

WLETF 4K i AR A R RN A7 O DI RE , 45V fri AR
SRR E A A 2 H R IG RN 5 )z 4R
Fro TAPSE<16 mm #7847 D WA I REA 4. L
A 5 s 2E 2 i 458 n it 1,45 BEL 7, S 350 )
KR 55 AU S T, R s bk N AR S e
HDDIREA I AR AT B, S0 ARDS (B
AU Tyt 1 DR 283 A 45 0 S 0% i ot 4 A
AN AR ST B R R INLAE . ASBFFE K
P it o 30 AR [R) ZE K, 9 4 BB PASP IV C 3
H R, X A 2 s i 7 2 B T S, 3 3 A ot 2 3
AR R B T A FR A A B A i P R P A i A
Hamn, B REAl W o B . P4 BB TAPSE B i@
A T ZE A T ARG, LT R 2 A it 43 477 4
W ER A8 hd W\ 22 A Gt F 2 S, —E R -
ot FH B3 AR % B 3 AR T S L il O i
S I OIETIRE RN 4. B ARSI
Ji R AT R S /N A BRI 5 A 8 R e
ol /L il 28 2 152 B T B el 355 X A 0 2 B AT
MRS RVarea/LVarea > 0.6 BF &~ A7 47K,
E/A<0.8, E/e>6 /8 7 E &Pk TIREA 21, A B
% Wt A TR ZE K Efe A TH i A Y, < 24 h
X BRALIK Tl A 4 HL 22 S o248 30, 1 38
K48 h Al 2= R L i L E/A RV LV
AN L 2ZE TG #2255, LR A 2
DN el e PN P S vt = Sy =il |
P RAEA R, K38 A E) 1 — A R R ML <
X ARDS H& A7 0 EF i DI RE I RZ 0

A 5% WL 5% S il £ 47 4138 < 48 h PaO, 1 O1
P TXF AL, 21 18] 22 A G200 S, P it 4
P 38 R U0 R A AR A iR ML
ACRHA] R g IS R] T X R 2 H 22 A GeiteF
O, 28 WAL E EAR /N TR B2 MH 22 S T ST
RS, AR R DY REAS )& ARDS SET
SRIGTIN A fE B 2R T il R AL TS P T R R A



4y XRS5 . PR 38 Ok U PR P I 30 2385 ik S8 5 A 738050 A 0 DT RE Y 52 565

8 i DL R 2 R B 2 b, PTRE S 0 A 0 M
AN i SE N T W/ PN U R SRS 1= 47 S /a8 i
SR, WIS — bRV ARDS S H A0 2
AE. ARDS fE 5 dnfaf i b MR s M A 0 D) i
e B ALSEL, I O T REAN A KA e
FOE AR, R AP A O T RE S BRI T ROR K
JEAE TR HERR, SRS 2 0 S nEEA

£ % Sk

[1] Repessé X, Charron C, Vieillard—Baron A. Acute
cor pulmonale in ARDS: Rationale for protecting
the right ventricle [J]. Chest, 2015, 147 (1) :
259-265.

[2] Bouhemad B, Nicolas—Robin A, Arbelot C, et al.
Acute left ventricular dilatation and shock—induced
myocardial dysfunction [J]. Crit Care Med, 2009,
37(2): 441-447.

[3] Gattinoni L, Quintel M. How ARDS should be treat-
ed [J]. Critical Care, 2016, 20(1): 1-3.

[4] Ranieri VM, Rubenfeld GD. Acute respiratory dis-
tress syndrome (ARDS) : The berlin definition [J].
JAMA, 2012, 307(23) : 2526-2533.

[5] Needham DM, Yang T, Dinglas VD, et al. Timing
of low tidal volume ventilation and intensive care
unit mortality in acute respiratory distress syn-
drome: A prospective cohort study [J]. Am J
Respir Crit Care Med, 2015, 191 (2): 177-185.

[6] Gajic O, Dara SI, Mendez JL, et al. Ventilator—as-
sociated lung injury in patients without acute lung
injury at the onset of mechanical ventilation [J].
Crit Care Med, 2004, 32(9): 1817-1824.

[7] Serpa Neto A, Cardoso SO, Manetta JA, et al. As-
sociation between use of lung—protective ventilation
with lower tidal volumes and clinical outcomes
among patients without acute respiratory distress
syndrome: A Meta— analysis [J]. JAMA, 2012,
308(16): 1651-1659.

(8] o 2 2 W 5 2 W s A B 22
4. 2RI E 0 S R E HLMGE <8 (R
1) [J]. AEEE2EAGE , 2016, 96(6) : 404-424.
Respiratory Medicine Division of Respiratory Medi-
cine, Chinese Medical Association. Guidelines for
mechanical ventilation in patients with acute respira-

tory distress syndrome [J]. Natl Med J Chin, 2016,

it AR 5T it — R,

g5 L RRIR i R 4 e O B 7R 2l ARDS iR
H R T T EL R R SR LA A, H A
AR DI RE A 52 /)N, A AE — 8 A L o3 AR T
J& , 7E ARDS F8 35 38 SR YT 1 18 R S A7 0 )
AEAH SCFE b B X FU A8 B2

96(6) : 404-424.

[9] Weiss CH, Baker DW, Tulas K, et al. A critical
care clinician survey comparing attitudes and per-
ceived barriers to low tidal volume ventilation with
actual practice [J]. Ann Am Thorac Soc, 2017, 14
(11): 1682-1689.

[10] Briel M, Meade M, Mercat A, et al. Higher vs low-
er positive end—expiratory pressure in patients with
acute lung injury and acute respiratory distress syn-
drome: Systematic review and meta— analysis (1.
JAMA, 2010, 303(9): 865-873.

[11] Amato MB, Meade MO, Slutsky AS, et al. Driving
pressure and survival in the acute respiratory dis-
tress syndrome [J]. N Engl J Med, 2015, 372
(8): 747-755.

[12] Chiumello D, Brioni M. Severe hypoxemia: Which
strategy to choose [J]. Crit Care, 2016, 20(1): 1-9.

[13] Foschi M, Di Mauro M, Tancredi F, et al. The
dark side of the moon: The right ventricle (7.7
Cardiovasc Dev Dis, 2017, 4(4): 18-34.

[14] Rudski LG, Lai WW, Afilalo J, et al. Guidelines
for the echocardiographic assessment of the right
heart in adults: A report from the american society
of echocardiography [J]. ] Am Soc Echocardiogr,
2010, 23: 685-713.

[15] Zochios V, Parhar K, Tunnicliffe W, et al. The
right ventricle in ARDS [J]. Chest, 2017, 152
(1): 181-193.

[16] Liu LX, Wu JQ, Wu QY, et al. The effects of dif-
ferent tidal volume ventilation on right ventricular
function in critical respiratory failure patients [J].
Zhonghua Nei Ke Za Zhi, 2017, 56(6) : 419-426.

[17] Repessé X, Vieillard—Baron A. Right heart function
during acute respiratory distress syndrome [J]. Ann
Trans Med, 2017, 5(14): 295-301.

(%8 L))





