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Difference of Short Term Survival in Patients with ARDS
According to Responsiveness to Alveolar Recruitment

Ho Cheol Kim, M.D.1, Dae Hyun Cho, M.D.2, Gyoung Woo Kang, M.D.2,
Dong Jun Park, M.D.1, Jong Deok Lee, M.D.1, Young Sil Hwang, M.D."

Department of Internal Medicine, College of Medicine, Gyeongsang National University, ]injyl, and
Masan Samsung Hospital, Sungkyunkwan University School of Medicine, Masan, Kored'

Background : Lung protective strategies, using low tidal volume in ARDS, improve survival rate in
ARDS. However, low tidal volume ventilation may promote alveolar de-recruitment. Therefore, alveolar
recruitment 1S necessary to maintain arterial oxygenation and to prevent repetitive opening and closure of
collapsed alveoli in lung protective strategies. There has been a recent report describing improvement in
arterial oxygenation with use of recruitment maneuver. However, impact of recruitment on outcome of
ARDS i1s unknown. We evaluated whether short-term survival difference existed in patients with ARDS,
who were performed alveolar recruitment maneuver(ARM) and prone position, according to response of
alveolar recruitment or not.

Methods : All patients who were diagnosed with ADRS and received mechanical ventilation were
included. ARM were sustained inflation(35-45 ¢cmH,O CPAP for 3040 sec.) or increasing level of PEEP.
If these methods were ineffective, alveolar recruitment with prone position was done for at least 10
hours. PaOy/FiO«(P/F) ratio was determined before and at 05 and 2 hours after ARM. We defined a
responder if the P/F ratio was increased over 50% of baseline value. We compared 10-days and
30-days survival rate between responders and non-responders.

Results : 20 patients(M:F=12:8, 63+14 age) were included. Among them, 12 patients were responders
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and 8 patients were non-responders. In responders, P/F ratio was increased from 92425 mmHg to
244485 mmHg. In non-responders, P/F ratio increased from 138+37 mmHg to 16360 mmHg. Among
non-responders, P/F ratio was improved over 50% in 2 patients after prone position. Overall, 14 patients
were responders after ARM and prone position. The 10-days and 30-days survival rate in responders
was significantly higher than in non-responders(86%, 57% in responders and 33%, 0% in
non-responders)(p<0.05). There was no significant difference between responders and non-responders in
age(71+11, 60+14), lung injury score(28+0.2, 29 +0.45), simplified acute physiology score(SAPS) II
(35%4.6, 34+5.7), positive end-positive pressure level(15.6+1.9 cmHO, 145+2.1 cmH-0).

Conclusion : ARM may improve arterial oxygenation in some patients with ARDS. These responders in
patients with ARDS showed significant higher 10-days and 30-days survival rate than non-responders

patients with alveolar recruitment. (Tuberculosis and Respiratory Diseases 2004, 56:280-288)

Key words : Acute Respiratory Distress Syndrome(ARDS), Alveolar Recruitment Maneuver(ARM),

Survival Rate.
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25 20, D 3¢, HEFAASE 24|, v H A A o] FAom st WP ¥y, HXA
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Table 1. Patients’ characteristics

No. of Age/ . « Cause of . Response Survival
Patients  Sex OO I HSTappge Method of ARM - e 10 days 30-days
1 &M F 96  ARDSp Incremental PEEP  No S D

2 &F 4 96 ARDSp CPAP No D
3 M 37 3 ARDSp Incremental PEEP  No D
4 &M 3l 3 ARDSp CPAP No S D
5  sM 37 26 ARDSexp CPAP Yes S
6 S5/F Hu 96 ARDSp CPAP No D
7 ®»MFH 26 ARDSexp CPAP Yes S
8 BF B 93 ARDSp Incremental PEEP  Yes S D
9  6M B 26 ARDSp CPAP Yes S D
0 M 36  ARDSexp CPAP Yes S D
1 sM A 3 ARDSexp CPAP Yes S
12 W®F % 3 ARDSp CPAP Yes D
13 46M % 93 ARDSexp CPAP Yes S
4 5/F 0 3 ARDSp CPAP No D
5 5M 5 96 ARDSexp CPAP Yes S
6 WF 0 96  ARDSp Incremental PEEP  No D
17 F 3 33 ARDSp CPAP No S D
18 4M @2 33 ARDSexp Incremental PEEP  Yes S
19  F 43 33 ARDSp Incremental PEEP  No S
0 60M 36 ARDSexp Incremental PEEP  No S

'SAPS D=simplified acute physiologic score II, LIS=lung injury score, ARDSp=ARDS of
pulmonary cause, ARDSexp=ARDS of extrapulmonary cause, ARM=alveolar recruitment
maneuver, S=survived, D=died
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Fig. 2. Change of P/F ratio with alveolar recruit-

Fig. 1. Change of P/F ratio with alveolar recruit-

ment maneuver(ARM) in responders.

ment maneuver(ARM) in all patients.
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Fig. 4. Change of P/F ratio with prone position
2 patients of non-responders.

in

Fig. 8. Change of P/F ratio with alveolar recruit- (35446, 34+5.7), A3 71D A%gte] 2156+
ment maneuver(ARM) in non-responders. 19 emihO, 14521 emiL,0) 5 fel3 2ol =
14 ope Ao guolga A3 A, T P/ HolA= ZUtHTable 2). 18y wh&re] 34
747} 138+37 mmHg, 16360 mmHge] At oA AL A7 el7h 7= WSl 1o
(Fig. 9. P/F W7} 50% o1 S71ek4 epe gel O I eI EATH<005)
e b F 292 Hok9 A= $ P/F 7L
505 o4 ZHHATHEig. 4 3. HEZF20| W20| IE MEEO| Ko
HI2F 0} HHIS 30| QM EX| X0 HERAEI 949 A= F P/F HIZE0% o
S7he Bl 1478 9] shatelA B 10449 304
Sk MRS @b Abele] AR (7111, 60+ A AEF B 27 129(86%), 89(57%)°1%
), ¥ =445 (lung injury score) (28+02, 2.9+ 3l P/F 7} 50% ©]ake] 2712 1nel o] 3t
0.45), simplified acute physiologic score(SAPS) II = 9o 10949 YA HE3 Ao 7H7) on

Table 2. Comparison of patients’ characteristics in responders and non-responders

Responders (n=14) Non-responders (n=6)
Age 60+15 72+11
Sex(M/F) . 9/5 3/3
Cause of ARDS(p/exp) e 51"
SAI:S I H+58 3H+4.6
LIS 2.9+04 2.8+0.2
PEEP level 145+2.1 156+19

" p<0.05
ARDSp=ARDS of pulmonary cause, ARDSexp=ARDS of extrapulmonary cause, SAPS
II=simplified acute physiologic score II, LIS=lung injury score
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p<0.05 by chi-square test
Eo Hl3)] 9

10-days survival
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*

Table 3. Short-term survival difference between responders and non-responders.
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