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Tidal Volume dependent



Opening
Pressure
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Small Airway 10-20 cmH-0
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(modified from Gattinoni)
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Mortality (%)
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VENTILATION WITH LOWER TIDAL VOLUMES AS COMPARED WITH
TRADITIONAL TIDAL VOLUMES FOR ACUTE LUNG INJURY
AND THE ACUTE RESPIRATORY DISTRESS SYNDROME

THE ACUTE RESPIRATORY DISTRESS S¥YNDROME METWORK*

ABSTRACT

Background Traditional approaches to mechanical
ventilation use tidal volumes of 10 to 15 ml per kilo-
gram of body weight and may cause stretch-induced
lung injury in patients with acute lung injury and the
acute respiratory distress syndrome. We therefore
conducted a trial to determine whether ventilation
with lower tidal volurmes would improve the clinical
outcomes in these patients.

Methods Patients with acute lung injury and the
acute respiratory distress syndrome were enrolled in
a multicenter, randomized trial. The trial compared
traditional ventilation treatment, which involved an
initial tidal volume of 12 ml per kilogram of predicted
body weight and an airway pressure measured after
a 0.5-second pause at the end of inspiration (plateau
pressure) of 50 cm of water or less, with ventilation
with a lower tidal volume, which involved an initial

tidal wvaliima nf B ml nar Filaaram nf nradictad hnche

HE mortality rate from acute lung injury

and the acute respiratory distress syndrome!

is approximately 40 to 50 percent.** Al-

though substantial progress has been made
in elucidating the mechanisms of acute lung injury.?
there has been little progress in developing eftective
treatments.

Traditional approaches to mechanical ventilation
use ridal volumes of 10 to 15 ml per kilogram ot body
weight.® These volumes are larger than those in nor-
mal subjects at rest (range, 7 to 8 ml per kilogram),
burt they are frequently necessary to achieve normal
values for the partial pressure of arterial carbon diox-
ide and pH. Since atelectasis and edema reduce aer-
ated lung volumes in patients with acute lung injury
and the acure respiratory distress syndrome,”® inspir-
atory airway pressures are often high, suggesting the
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Mortality (%)

| ow tidal volume ventilation: ALI/ARDS

Mortality - Low vs Traditional Tidal Volume
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Low Tidal
Volume

V;:6.2+0.8ml/kg
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ARDSNet. N Eng J Med 2000;342:1301-1308.
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Pplat- Low vs. Traditional Tidal Volume

Plateau pressure(cmH20)
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Critical Care Perspective

Meta-Analysis of Acute Lung Injury and Acute
Respiratory Distress Syndrome Trials Testing

Low Tidal Volumes
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Am J Respir Crit Care Med Vol 166. pp 1510-1514, 2002
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7 e (S 1 e == PEEP SiEEE+= PaCO, FET_ZE
2l e h =] (mlkg) (emEL0) (emH.O) (mmHg) (%)
)
Amato et al
wmHGE 24 134+ 67 12 8.7+0.4 36.83+090 3322406 72
iR iF RS 29 112+ 51 < 6% 16.4+0.4= 30107 55.0x1.7= 38=
Stewart et al.
EHLET 60 14572 10714 T2+33 26867 — 47
FEiRiF RS, 60 12347 T7O0X0.7* 8.6E3.0% 2234+ 54% — 50
Bronchard et al.
HBHLET 58 155+ 68 10317 107423 31.7x6.6 41376 38
FEiRiF RS 58 144+ 61 Ti1kx13* 107429 25.7+50% S595+150° 47
Brower et al
HEHLET 26 150+ 69 102+0.1 — 30608 — 46
iR iF RS 26 1294 51 7301+ — 249+0.8* — 50
ARDSNet.
HEHLET 420 13458 11.8+0.8 86136 330 3548 40
FRiRiFtEiA =S 432 138464 62+09= Q443 6% 25+ 7 40+ 10* 31=

*=, p<0.05;

5|5 Kopp E. et al. Intensive Care Med. 2002 28244255



End Inspirafdry

Vi 6.0ml/kg
PEEP: 9-12cmH,O

A: Patients of the more protected

B: Patients of the Less protected

Red: hyperinflated (between —

901 and —1,000 HU)

Blue: normally aerated
between —501 and —900 HU)

: poorly aerated
(between —101 and —500 HU)
Green: nonaerated (between
100 and —100 HU)

Am J Respir Crit Care Med.2007;175:160-166



Table 5. Cointerventions and Adjunctive Therapies

No. (%)®
| |
Minimal Increased
Distension Recruitment P
Intervention (Nn=382) (n=385) Value
Curing the first 72 h
Fluid loading 255 (66.8) 290 (r5.3) .01
Volume of fluids, median (IQR), LP 0.5 (0-1.5) 1.0 (0.1-2.2) =.001
During the first 7 d
Epinephrine or norepinephrine 286 (74.9) 289 (75.1) 95
Corticosteroids 198 (51.8) 189 (51.7) ey
MNeuromuscular blockads 209 (54.7) 204 (53) .63
Rechniitment manel vers A9 12 &) DF (7 Oy
Received rescue therapy for severe hypoxemia
34.6% VS 18.7% ( P<0.001))
Any therapy 132 (34.6) 72 (18.7) =.001
Maortality in patients who 62 (47.0) 37 (51.4) 55

received rescue therapy

JAMA. 2008;299(6):637-645.
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PEEP = 5 emH,0

d collapsed Area = 54.3%
| % collapsed Mass = 69.2%

PEEP = 19 cmH,0 K& 5 PEEEP# 3% fn
L i L35 1 B 208, Y
collapsed Area = 21.9%

collapsed Mass = 36.8%

PEEP = 25 cmH,0
(after Pp 7 = 55)

' collapsed Area = 0.4%

collapsed Mass = 0.9% Am J Respir Crit Care Med 2006 -
174 > 268-278




= 4916 ST 5

4001 B i B 5k AR 1MPa02/Fi02

300

200

100

H kA (nl)-Pa02/Fi02

0 5 10 15
PEEP (cmH20)

R, HHEMEERIES:, 2004, 16: 399.



EANKAZEGRCTHF

ALVEOLI

NEJM 2004

JAMA 2008

EXxpress

JAMA 2008




Mortality - Low PEEP vs. High PEEP
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High-Frequency Oscillatory Ventilation for Acute
Respiratory Distress Syndrome in Adults
A Randomized, Controlled Trial

148 ARDSBEHNLZ A HFOVL (7541)Fl (P—CMV) 40 (734)

30d 5t T &37% vs.52%, R E £ F
30dBEALAE7E £36% vs.31%, LR ELF

R FHREE BARE. BEARRE. AES. HREBALEF

Derdak S Am J Respir Crit CareMed, 2002, 166: 801—808
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Lachmann B, Intensive Care
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20 minutes after
start of Open Lung Management




a more open and homogeneous ARDS lungs during the deflation limb of the P-V curve
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PaO, (mm Hg)
c
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PRE POST POST15 POST30 POST45 POSTB0

Figure 2. Pao, preintervention (PRE) and 5 mins postintervention (POST) in the ARM + PEEP group
(filled circles), the ARM-only group (open circles), and the PEEP-only group (squares). POSTI15, 30,
45, and 60 dencte 15, 30, 45, and 60 mins after POST. *p < .05 vs. PRE; #p < .05 vs. the PEEP-only
group; §p < .05 vs. the ARM-only group and the PEEP-only group. ARM, alveclar recruitment
maneuver; PEEP, positive end-expiratory pressure.

Lim CM, Jung H, Koh Y, Lee JS, Shim TS, Lee SD, Kim WS, Kim DS, Kim WD. Effect of alveolar recruitment maneuver in early
acute respiratory distress syndrome according to antiderecruitment strategy, etiological category of diffuse lung injury, and body
position of the patient. Crit Care Med 2003; 31: 411-418



Recruitment Maneuvers for Acute Lung Injury
A Systematic Review
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Original article

Clinical efficacy and safety of recruitment maneuver in patients
with acute respiratory distress syndrome using low tidal velume

ventilation: a multicenter randomized controlled clinical trial
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Eur Respir J. 2002; 20(4): 1017-1028.
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Table 2 Summary of the three multicenter prospective randomized controlled trials of prone position in acute lung injury/acute
respiratory distress syndrome

Gattinoni [1] Gueérin [4°] Mancebo [19]
SP PP SP PP SP PP

No. patients analyzed 152 152 378 413 60 76
Inclusion criteria Acute lung injury (PaQy/FIO, < 300) PaQ,/FIO, < 300 ARDS (PaQ,/FIO, < 200)
Dose of PP per day

Planned At least 6 h At least 8h 20h

Performed 7h 8h 13h
Randomization
Tidal volume (ml/kg) 103+ 28p 103+ 2.7p 81£19m 81+20m 86+15i 83171
PEEP (cmH20) 96 £32 9.7+ 29 75+ 3.2 7.9+ 34 12+2 12+2
RO, (%) 727 +£18.7 734+ 183 65.7 £ 20.4 65.7 £ 20.9 79 £ 21 841+19
PaO4/F/O4 1295 £495 125.3 £ 48.8 155 £ 59 150 £ 59 159 + 22¢ 127 + 34
PaCOq 442 £ 11.8 45.1 £ 11 44 +£11 44 +£12 43 + 11 45+ 9
pH Not provided 7.38 +£0.09 7.39 +£0.10
Mortality Unchanged Unchanged Unchanged
VAP incidence Not assessed Significantly reduced in PP group
Oxygenation Improved in PP group Improved in PP group
Duration of MV Unchanged Unchanged
Side effects More pressure sores in PP group Pressure sores, endotracheal tube

obstruction or displacement more
frequent in PP group

Current Opinion in Critical Care 2006, 12:50-54
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Meta-analysis: Ventilation Strategies and Outcomes of the Acute
Respiratory Distress Syndrome and Acute Lung Injury

Ann Intern Med. 2009:151:566-576.

4 RCT: lower vs higher Vt (similar PEEP) 1149 pats

3 RCT: lower vs higher PEEP(low Vt) 2299 pats

2 RCT: higher Vt+lower PEEP vs lower Vt + higher PEEP 148 pats

& PR FIBARDS,EH ) # R Z ™ Ik 5PEEP
5 PEEP 7 & £ i4 #pE ARDS & £ 84 /= & /& & fo &

|

51



Th@mk You !

shumlngpan@yahoo com.cn




