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Evaluation of Respiratory Parameters in Patients with Acute Lung
Injury Receiving Adaptive Support Ventilation

Keu Sung Lee, MD,, Wou Young Chung, MD,, Yun Jung Jung, MD,, Joo Hun Park, M.D, Seung Soo Sheen,
M.D,, Sung Chul Hwang, M.D,, Kwang Joo Park, MD, PhD,

Department of Pulmonary and Critical Care Medicine, Ajou University School of Medicine, Suwon, Korea

Background: Adaptive support ventilation (ASV), an automated closed-loop ventilation mode, adapts to the
mechanical characteristics of the respiratory system by continuous measurement and adjustment of the respiratory
parameters. The adequacy of ASV was evaluated in the patients with acute lung injury (ALI).

Methods: A total of 36 patients (19 normal lungs and 17 Alls) were enrolled. The patients' breathing patterns
and respiratory mechanics parameters were recorded under the passive ventilation using the ASV mode.
Results: The ALI patients showed lower tidal volumes and higher respiratory rates (RR) compared to patients with
normal lungs (7.1+£0.9 mL/kg vs. 8.6=1.3 mL/kg IBW; 19.7£4.8 b/min vs. 14.6+4.6 b/min; p<0.05, respectively).
The expiratory time constant (RCe) was lower in ALI patients than in those with normal lungs, and the expiratory
time/RCe was maintained above 3 in both groups. In all patients, RR was correlated with RCe and peak inspiratory
flow (1=—0.40; £=0.43; p<0.05, respectively). In ALI patients, significant correlations were found between RR
and RCe (r=—0.76, p<0.01), peak inspiratory flow and RR (r=—0.53, p<0.05), and RCe and peak inspiratory
flow (r=—0.53, p<0.05).

Conclusion: ASV was found to operate adequately according to the respiratory mechanical characteristics in the
AL patients, Discrepancies with the ARDS Network recommendations, such as a somewhat higher tidal volume,
have yet to be addressed in further studies.

Key Words: Acute Lung Injury; Respiratory Mechanics; Ventilators, Mechanical; Automation; Ventilator-Induced
Lung Injury
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Table 1, Demographic, anthropometric, gas-exchange and
clinical data in patients with normal lungs and acute lung
injury

Normal lungs ALl p-value

Subjects, No. 19 17
Age, yr 66.8+£83 624+132 NS
Male, No. 13 10 NS
PBW 627£82 599+83 NS
Gas exchange parameters

pH 745+014 738+016 NS

Pa0,, mm Hg 923+312 876+272 <001

PaCO,, mm Hg 382+78 435+61 NS

Sa0q, % 981£23  976%11 NS

PaO,/Fi0;, mm Hg 375112 197£57 <001
APACHE I score 232112 277+£103 NS

SOFA score 101+46 13.1+£34 NS

Data are presented as mean+SD unless otherwise indicated,
ALl: acute lung injury; NS: not significant; PBW: predicted body
weight; APACHE: acute physiology and chronic health evalua-
tion; SOFA: sequential organ failure assessment,

38

4 1z
) Salte] EA, TWd kA AAF A4 2 kA
ZZ5 52 Table 19 BT 54 H& sk
AN FFE A5t gl o, Fuld sk B
olilsteta Boke] o Egkovt FAH R frofgh A}

ol §lAtHTable 1).
T Sl A Saltol vls) PEEPO]
ofsHAl TR FAfEe FrolshAl Witk gk Ao

F71%F % agRsto] FolaAl =L F7IEol =%
ot SAA el e gk B4 W Y e A

2 9 %‘r Foll B3] RCeZ} S-2l5H] wtka o)) uwle}
TS sl =kon, d3s gt d3ls
5/ ‘-"ﬂ% Az ol FefehA RchTable 2).
Z1A1g7] Al S71x17 0] RCed] 3ul o) frAleh=
AstaL =t 7 Adollx= 5711 K/RCe HI7F
l AolA] 3.611.4, 34 H 24 SRbrellA
2 JeRgtk(Table 2).
l 5‘%}01]*1 B3 E5= RCe 2 719
}A] o]

E[rr-l O

pay

F

al

ox
=3

Iy oox f

-

R
AR 1=—0.40; £=0.43; p<0.05, re-

X
Ll
A
o

(oL

Table 2, Ventilatory settings, breathing pattern, and respi-
ratory mechanics parameters in patients with normal lungs
and acute lung injury

Normal lungs ALl p-value
PEEP 52+23 113+34 <0.05
Ve 570+120 395198 <0.05
Vre/PBW, mlL/kg 86+13 71£09 <0.05
RR, b/min 146+46 197148 <0.05
I/E ratio 05+02 06=+0.1 NS
Ppeak, cm H,O 203+t64 276+66 <0.05
Pplat, cm H.0 16.8+6.1 236+80 <0.05
Cstat, mL/cm H.O 452+264 27+125 <005
RCe, s 0.89+0.39 054+£031 <005
Rins, cm H.O/s/L 95+80 13,1+6.3 NS
Flow, L/min 413+101 436457 NS
Te/RCe 3614 32£11 NS
PEEPi, cm HO 09+08 05=£05 NS

Data are presented as mean=+SD,

PEEP: positive end-expiratory pressure; Vre: expiratory tidal vol-
ume; RR: respiratory rate; I/E: inspiratory to expiratory time; NS:
not significant; Ppeak: peak inspiratory pressure; Pplat: plateau
airway pressure; Cstat: static compliance; RCe: expiratory time
constant; Rins: inspiratory resistance; Flow: peak inspiratory
flow; Te: expiratory time; PEEPI: intrinsic PEEP,
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Figure 1, Spearman's correlation analysis between ex-
piratory time constant (RCe) and respiratory rate in all
patients,
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