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PEERSHIIFEEL(PVRL) i N 4337 (Qs/Qu) 3415 T1E K, ik (DO, ) VESRIRE (0.ER ) KA A Hr 5L (Pa0,/Fi0,) )
LT IEH o PG SIRIT R , B3 Sk L5850 HE (Pa0,) \Pa0,/Fi0, Sk L SR AR (Sa0,) JRA i ki 4050
(P50, ) TR A 1 ik Ul 42040 R B (S50,) ¥ 4836 77 i B 2 38 1l (Pa0, (mm Hg, 1 mm Hg=0.133 kPa):70.3 2.9 [t
499 +£3.5, t=15.292, P=0.001; PaOy/FiO, (mm Hg): 201.6 +4.8 It 134.5+5.2, t=19.618, P=0.004; Sa0,:
0.929 +0.021 [ 0.780 + 0.073, t=6.226, P=0.002; P;O,(mm Hg):54.8 +2.9 |t 449 + 2.6, t=6.767, P=0.002;
Sv0,:0.726 + 0.017 £ 0.663 + 0.053,1=3.262, P=0.008 ], .[>*X (HR ) .RAP .mPAP Jiii s Jjk #2 s (PAWP ) .PVRI
F 0 FEVEDFEECRVSWI) | Qs/Qt B3G5 1 B R (HR (YK /min): 73 £2 H 102 + 13, 1=6.228, P=0.000;
RAP(mm Hg): 6.9+ 1.0 [ 139+ 1.5, t=3.609, P=0.008; mPAP(mm Hg): 18.5+2.9 X, 41.6 +3.0, t=4.773,
P=0.000; PAWP(mm Hg):6.9 +2.2 It 14.0 +4.2,t=2.747,P=0.030; PVRI(kPa-s-11):26.3 + 1.7 [¥, 49.6 + 10.0,
t=9.861, P=0.000; RVSWI(g+em™+min-m?): 11.0+ 1.9 £ 22.0 + 1.5, t=12.704, P=0.000; Qs/Qt: (26 + 18)%
(35 +15)%,t=7.603,P=0.000 ], [A] 0> HE 1. 45 £ (CI) . DO, A HFE (VO,) (OER ZNE A ¥7 Hir W i 48 fin
(CI(mL-s"*m?): 71.68 + 6.67 It 70.01 + 6.67, t=2.832, P=0.036; DO, (L-min"*m?2):460.9 + 14.0 . 410.0 +
3.1, 1=9.268,P=0.000; VO, (L min"*m?): 1585 £9.2 [{ 129.9 =53, 1=2.818, P=0.004; O,ER: (20 + 1)%lt
(18 £1)%, 1=7.652, P=0.000], 2677 8 il il & iAo 4518 HAPE 4k % ARDS 7 B0 0% 32 08 1) [7) s
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[ Abstract) Objective  To investigate the effect of early mechanical ventilation on oxygenation and
hemodynamic of acute high altitude pulmonary edema (HAPE) patients complicated by acute respiratory distress
syndrome (ARDS). Methods From May 2001 to December 2006, 8 HAPE patients with secondary ARDS admitted to
Germud City People's Hospital were enrolled in the study. All the patients received early invasive mechanical ventilation
within 24 hours of HAPE. Hemodynamics, cardiac output, arterial and mixed venous blood gas and oxygen dynamics
parameters were determined before and after 96 hours of mechanical ventilation. Results Before treatment the right
atrial pressure  (RAP), mean pulmonary artery pressure (mPAP), pulmonary vascular resistance index (PVRI) and
shunt (Qs/Qt) were above normal values. Oxygen delivery(DO,), oxygen extraction rate (O,ER ), and oxygenation index
(Pa0y/Fi0,) were lower than normal values. After treatment with mechanical ventilation, arterial partial pressure of
oxygen (Pa0,), PaO,/Fi0,, arterial oxygen saturation (Sa0,), partial pressure of oxygen of mixed venous blood (P;0,)
and mixed venous oxygen saturation (Sy0,) were increased significantly compared with those before treatment [ PaO,
(mm Hg, 1 mm Hg=0.133 kPa): 70.3 £2.9 vs. 49.9 + 3.5, 1=15.292, P=0.001; PaO,/Fi0, (mm Hg): 201.6 + 4.8 vs.
134.5 +5.2, t=19.618, P=0.004; Sa0,: 0.929 +0.021 vs. 0.780 + 0.073, t=6.226, P=0.002; Py0, (mm Hg):

DOI: 10.3760/cma.j.issn.2095-4352.2013.10.010
FAT A AR H (2011-N-150)

YR AL : 816000 F A, AR AT A REE B ICUCA PN 5810007 P77, i A RSEE B TCU(Hh DUy FRaR ol 5241
WEVEE : S PU%T , Email : siqingl 77@sina.com



A G T 2R EE 2 2013 4F 10 45 25 %455 10 ] Chin Crit Care Med, October 2013, Vol.25,No.10

54.8 +2.9 vs. 44.9 +2.6, t=6.767, P=0.002; Sy0,: 0.726 + 0.017 vs. 0.663 + 0.053, +=3.262, P=0.008 ). Heart
rate (HR), RAP, mPAP, pulmonary wedge pressure (PAWP), PVRI, right ventricular stroke work index (RVSWI)a
nd Qs/Qt were decreased significantly compared with those before mechanical ventilation [HR (bpm): 73 +2 vs. 102 +
13, t=6.228, P=0.000; RAP (mm Hg): 6.9 + 1.0 vs. 13.9 + 1.5, 1=3.609, P=0.008; mPAP (mm Hg): 18.5 +2.9 vs.
41.6+3.0, t=4.773, P=0.000; PAWP (mm Hg): 6.9 +2.2vs. 140 £4.2, 1=2.747, P=0.030; PVRI (kPa-s-L™"):
26.3 = 1.7 vs. 49.6 + 10.0, t=9.861, P=0.000; RVSWI (g-cm™*min-m?): 11.0 + 1.9 vs. 22.0 + 1.5, 1=12.704,
P=0.000; Qs/Qt: (26 £18)% vs. (35 +15)%, t=7.603, P=0.000), and cardiac index (CI), DO,, oxygen
mnsumptinn(VOz) and O,ER were also increased (CI(mL-+s"+m?): 71.68 +6.67 vs. 70.01 +6.67, t=2.832, P=
0.036; DO, (L+min™*m?): 460.9 + 14.0 vs. 410.0 + 3.1, 1=9.268, P=0.000; VO, (L*min™"*m?): 158.5+ 9.2 vs.
129.9 £5.3, t=2.818, P=0.004; O.ER: (20 +1)% vs. (18 £1)%, t=7.652, P=0.000]. All of the 8 patients
survived. Conclusions Pulmonary circulation hemodynamic and oxygen dynamic disorders were found in HAPE
patients with secondary ARDS. Treatment with early mechanical ventilation not only improved oxygenation but also
reduced pulmonary hypertension and increased cardiac output and DO.,.
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0.133 kPa) , W A %804 i (Fi0,)0.40 ~ 0.70 .l < &
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£ 1 84l HAPE 4k ARDS B3 F UGN S A5 sk SR & ki S5 PR A8fb (3 + s)
il Pa0,

Pa0,/Fi0, P70, PaCO, PyCO,

Hif ] Sa0 Ha Hy Sv0

% (mmHg) (mm Hg) ’ (mm Hg) (mm Hg) (mm Hg) P P o
VAYFTT 8 499+35  1345+52  0.780+0.073 449+26  27.8+28 303+26 739+003 7.36+0.02 0.663+0.053
BITIE 8 703+£29  201.6+4.8 0929+0.021 548+29 29.0£25 318+25 739x025 7.38+023 (.726+0.017
L 15.292 19.618 6.226 6.767 0.941 1.154 0.212 0.233 3.262
P 0.001 0.004 0.002 0.002 0.280 0.230 0.340 0.520 0.008

1 : HAPE i JUili 7K i, ARDS S 2RI 38 25 5AE , PaO, 8K I 4053 i, PaOy/FiO, SR G H8 5L, Sa0, S sl il AR A , PyO, IR A
FR I S22 TR L PaCO, N B ik i — S AL 23 T, PyCO, S TRA B bR I — S8 AR 20 T , pHa S sk, pH {f, pHy SRS # KL pH {8, S70,
Sk G K L 42U RS 5 1 mm Hg=0.133 kPa

x2 84 HAPE 4t % ARDS S &I UMGE AT IG L3 50 J1 28 B S sh F1 2448 bR (R + 5)

il HR mPAP PAWP RAP PVRI RVSWI CI DO, VO, OER  Qs/Qt
I B (K /min) (mmHg) (mmHg) (mmHg) (kPass-L") (grem™ min*m?) (mL+s™"*m?)(L*min"*m?) (L*min"*m?) (%) (%)
JAITHT 8 102+13 41.6+3.0 14.0+42 139+1.5 49.6+100 220+1.5 70.01 £6.67 4100+ 3.1 1299+53 18x1 35%15
BT 8 73+ 2 185+29 69+22 69+1.0 263+ 1.7 11.0x19 71.68 £6.67 4609 +14.0 1585+9.2 201 26+18
t{H 6.228 4.773 2.747 3.609 9.861 12.704 2.832 9.268 2.818 7.652 7.603
PiE 0.000 0.000 0.030 0.008 0.000 0.000 0.036 0.000 0.004 0.000 0.000

1 :HAPE = Al 7K i, ARDS Ry @ PERE IR 230 255 1E  HR 0%, mPAP g~ F- 3 fili gl ik s, PAWP Shfili sl ik B2 %, RAP 47 b5 JE , PVRI

o G ERBE 3 5 8, RVSWI A0 2 AR D1 4, C1 o0 HE i A5 £, DO, Dy 48Uk , VO, D 5T 46, O.ER N BRI, Qs/Qu il 4 43

s 1 mm Hg=0.133 kPa

=484k 3 % (PyCO,) .pHa.pHy 2255 J04E 147
=X (¥ P>0.05).
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K O.ER BHAIT AT BIE N (P<0.05 5% P<0.01).
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