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The Usefulness of Noninvasive Positive Pressure Ventilation in
Patients With Acute Respiratory Failure after Extubation
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Background : Acute Respiratory failure which is developed after extubation in the weaning process from me-
chanical ventilation is an important cause of weaning failure. Once it was developed, endotracheal reintubation
has been done for respiratory support. Noninvasive Positive Pressure Ventilation (NIPPV) has been used in
the management of acute or chronic respiratory failure, as an alternative to endotracheal intubation, using via
nasal or facial mask. In this study, we evaluated the usefulness of NIPPV as an alternative method of
reintubation in paients who developed acute respiratory failure after extubation.

Method : We retrospectively analyzed thirty one patients(eighteen males and thirteen females, mean ages 63
+13.2 years) who were developed acute respiratory failure within forty eight hours after extubation, or were
extubated unintentionally at medical intensive care unit(MICU) of Asan Medical Center. NIPPV was applied
to the patients. Ventilatory mode of NIPPV, level of ventilatory support and inspiratory oxygen concentration
were adjusted according to the patient condition and results of blood gas analysis by the attending doctors at
MICU. NIPPV was completely weaned when the patients maintained stable clinical condition under 8 cmH,0 of
pressure support level. Weaning success was defined as maintenance of stable spontaneous breathing more
than forty eight hours after discontinuation of NIPPV. Respiratory rate, heart rate, arterial blood gas analysis,
level of pressure support, and level of PEEP were monitored just before extubation, at thirty minutes, six hours,
twenty four hours after initiation of NIPPV. They were also measured at just before weaning from NIPPV in
success group, and just before reintubation in failure group.

Results : NIPPV was successfully applied to thirty-one patients of thirty-two trials and one patient could not
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tolerated NIPPV longer than thirty minutes. Endotracheal reintubation was successfully obviated in fourteen
patients (45%) among them. There was no difference in age, sex, APACHE 1l score on admission at MICU,

duration of intubation, interval from extubation to initiation of NIPPV, baseline heart rate, respiratory rate,

arterial blood gas, and PaO./FiO, between the success and the failure group. Heart rate and respiration rate
were significantly decreased with increase SaQ; after thirty minutes of NIPPV in both groups(p<0.05). How-
ever, in the patients of failure group, heart rate and respiratory rate were increased again with decrease in
Sa0, leading to endotracheal reintubation. The success rate of NIPPV treatment was significantly higher in
the patients with COPD compared to other diseases(62% vs 39%) (p=0.007). The causes of failure were
deterioration of arterial blood gas without aggravation of underlying disease(n=9), aggravation of undelying
disease(n=>5), mask intolerance(n=2), and retained airway secretion(n=1).

Conclusion : NIPPV would be a useful therapeutic alternative which can avoid reintubation in patient who de-

veloped acute respiratory failure after extubation. (T

uberculosis and Respiratory Diseases 1999, 46 : 350-362)
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Table 1. Clinical charicteristics of the subjects

Variables Success group Failure group
Number 14(45%) 17(55%)
Sex(M/F) 9:5 9:8
Age(year) 61.91+6.51 64.0+17.1
APACKHE Il 48.6 +20.5 62.0+24.7
Diseases(n) Sepsis(2) Sepsis(3)
ARDS(2) ARDS(2)
Pneumonia(4) Pneumonia(4)
COPD(5) COPD(3)
Asthma(1) GI bleeding(1)*
Lung cancer(1)
Sarcoma(l)
Pulmonary edema(1)
Outcome(n) Survival(4) Survival(11)
Death(5)
_ Discharge in moribound state(1)
Mean+SD

ARDS : Acute respiratory distress syndrome

COPD : Chronic obstructive pulmonary disease

APACHE 1 : Acute Physiology, and Chronic Health Evaluation 1 score on admission at

medical intensive care unit

*Gastrointestinal bleeding due to angiodysplasia of stomach

Ale] APACHE M (Acute Physiology, and
Chronic Health Evaluation m=A<, 714 3%,
a2 v, AF B AE W, F A4 71A
g@7]9) 717, % NIPPV Alg 71z 3 7Bl & A
A % NIPPVAIR7ZAR] Zd ARt ol =¥
NIPPV Az 24, NIPPV AR ¥ 30%, 6217}, 24
Az, 2g)n NIPPVelg A4 =& 4% ¥ A A
HAe B9 Ausy, B 5§%F, TU¥ pd 2ot
A o BE 5E R 31T ¥R 238

3) 80i2| W
JEFe NIPPVOIZ & 48A7 ol A 3&&
$A% A92 AoBgT, A £F FF

958 oo Z7}HEAM BF HE T8E A8}
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olah) oL} FolAtaigka ¥Z](50 mmHg) WA E
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SPSS/PC+ (Statistical Package for the Social
Science, SPSS Inc, Version 75, USA)=e213&
olgdtga, RE AT BT F2uxz AR
t}. P 8@ paired student t-test& PARCE S|
3, o FXrel HluE chi-square ‘¥ Mann-
Whitney U test& AHg-8Iich. =€ elolA pakel
0.050el AS FAA FreldE& Qs k.
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Table 2. Baseline characteristics of success and failure group*

Success group(n=14) Failure group(n=17) P value
TVT(day) 7.3+86.3 8.5+4.5 0.29
TNIPPV(h) 67.9+123.7 17.8+16.0 0.31
I-NIPPV (h) 5.3+4.5 10.0+17.0 0.54
Mean BP(mmHg) 93.9+15.1 99.6 +154 0.29
HR (rates/minute) 121.8+22.1 120.6 +16.2 0.62
RR (rates/minute) 33.7+6.6 33.4+79 0.83
pH 7.3+0.1 7.340.1 0.92
PaCO,(mmHg) 50.7+15.0 52.2+21.6 0.92
Pa0,(mmHg) 74.0+£21.3 70.9 +£26.3 0.72
HCO,(mEg/L) 29.5+5.3 29.0+9.21 0.65
Sa0,(%) 92.9+3.4 88.7+7.7 0.27
PFR(mmHg) 193.8+73.6 166.1 +88.8 0.32

TVT : total mechanical ventilation time

TNIPPV : total noninvasive positive pressure ventilation time
[-NIPPV : time interval between extubation and initiation of NIPPV

PFR-basal ratio of Pa0Q,/FIO,
*Mean + SD

Table 3. Ventilatory mode of NIPPV*

Mode N
PS 6

PS+CPAP 22
PCV 1
CPAP 1
PCV+CPAP 1

PS : pressure support

CPAP : continuous positive airway pressure
PCV : Pressure control ventilation

NIPPV : noninvasive positive pressure ventilation

3 g
1. NIPPV S| 5@

NIPPVE A3 gixpe 2 3230lRey, 1 %
B vla3E 308 o4 Fgsix) R3t] iy Bz}

oA A<=tk NIPPVE AT 38718 By
g A 3199 xp % pressure support(PS) s}
PEEPE& %Alo] Alg3}9) NIPPVE Alggk A9}
2274 (71%)ol91on, PSqH HE8E B2} 69(19
%), pressure control ventilation(PCV) 13,
continuous positive airway pressure(CPAP) 1
%, 281, PCV3y} PEEP¢ Al 243 o) 1
' o|ATH(Table 3). x| Bate] 2 NIPPV A3
AIREE 40.44:86.1 A)7kolglm Ha 1AZHRE Ho
18U7hxgic}. NIPPV AR 308 o] &1 =g
% PEEP 43¢ 10.6+4.5 % 3.0+2.1 cmH,00]
k. 3199 a2 2403 ol A&zyom
NIPPVE 244 o= 248 (77% Yol 2, Ao
2 NIPPVE 288 o= 7¢)ic).
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Table 4. Changes of vital signs and arterial blood gases after NIPPV application in success

group(n=14)

RR(/min) HR(/min)  Pa0,(mmHg) PaCO,(mmHg)  Sa0%)
Baseline 33.7+6.6 121.8+£22.1 74.0£21.3 50.7 £15.0 92.9£3.4
30 min 26.2 +5.7* 1125 +16.6* 92.6+17.8 48.1+13.9 96.5 +2.3*
6h (n=13) 24.5£5.5* 103.6 +20.8*  97.6+£24.5 51.3+14.8 97.0+2.5*
12h(n=6) 21.8+2.5* 104.1 £25.1 115.3+42.6 48.6+10.5 97.9+1.9
24h(n=4) 19.2 +5.8* 108.7 £27.8 119.8+31.8 50.1+5.4 97.7+0.7
Final(n=14) 24.3 +4.4* 101.9 +21.4* 93.6+24.1 46.9+8.0 96.4 +2.0

Mean +SD*, p<0.05 : each compared to baseline by paired t-test

Baseline : prior to application of NIPPV
Final ; before weaning or before intubation

Table 5. Changes of vital signs and arterial blood gases after NIPPV application in failure

group(n=17)

RR(/min) HR(/min) Pa0,(mmHg) PaCO,(mmHg) Sa0,(%)
Baseline 33479 120.6 £16.2 70.9 £26.3 52.2+21.6 88.7+£7.7
30 min 26.2+7.2* 114.0 +9.6* 84.2+22.1* 50.1+229 95.8 +2.7*
6h (n=12) 25.5+7.6* 106.6 £14.6 102.3+39.9* 44.0+15.2 96.1 +3.2*
12h(n=9) 27.3+5.5*% 110.5+£10.4 86.1 +36.4 48.9+20.1 87.0+23.3
24h(n="7) 24.5+7.6* 110.3+9.9 83.5+30.5 415+15.3 85.6 +£27.8
Final(n=17) 34.5 +8.8* 121.2+19.6 72.0+18.3 57.3+26.4 86.8+16.2

Mean + SD*, p<0.05 : each compared to baseline by paired t-test

Baseline : prior to application of NIPPV
Final : before weaning or before intubation

NpHoz olgd AEE HA gz 319 3 143
(45%)0]3l.om, NIPPVA|# Tz 3F HFH|
QAo s FolAA 1 T NAAAL 279 &
AMo| 91o] 48A17kolol ThA] 718 A AEE A
& A= 179(55%) oItk EE AL 222
Jey Be AAE ¥ 44d 3F RAGA
NIPPVE Hg3lnd 739 84 % 30] o|&d
Azegdg. A4 8 F COPD#2H(84) ¢4
COPD®A7H obd 7(23¢))e] NIPPVAZEE
22} 62% % 39% 2 COPD®AMIA NIPPVHE
A ThE 71A AR vis] 43Eol $ola =i
(p=0.007). BFT WS vl A} FEztel v

o], Ay, APACHE I A5FS ¥ zrol7t &
9jck(Table 1).

3. Al x|Hme| Wt

NIPPV Al Al aA 3gd JAzF 71,
NIPPVHF A9 71k, 7lgd @ AR F3H
NIPPVAZ A7txle] Alzh, NIPPVAIZ 213} &
3 585 2 ANESF, $UY 7kagA} PaO/Fi0;
ze o 27k Rol7} YT Table 2). AFTIA
= NIPPVA$ 308 F38 £7 335 R A9
xR A g o YA F2SAL Sk

— 355 -




— J.0. Na, et a] —

’—T
M
32
30 4
28

—&— Sucess group
% —O— Failire group

24 4

Respiration rates / min

2

20 j]
18 T T T T T
baseline  30min 6h 12h 24h

baseiine : immediately before NIPPV sppiication
final : before weaning or intubstion

final  Fime

Fig. 1. Change of respiration rate after applica-
tion of NIPPV, Respiration rate was sig-
nificantly decreased at thirty minutes
after NIPPV application compaired to
baseline in both group. However, the
respiration rate was significantly in-
creased again close to the baseline level
in failure group.
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baseiine : immediately before NIPPV appiication
finai : before weaning or intubation

Fig. 2. Change of heart rate after application of
NIPPV. Heart rate was significantly de-
creased at thirty minutes after NIPPV
application compared to baseline in both
group. However, the heart rate was sig-
nificantly increased again close to the
baseline level in the failure group.

U ZATE ofn) QA Fobskack (22 p<0.05),
(Table 4, Fig. 1, 2, 3). A Fq = NIPPVA S
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Fig. 3. Change of Sa0, after application of NIPPV.,
Sa0, was significantly increased at thirty
minutes after NIPPV application compared
to baseline in both groups. However, Sa0Q, of
failure group was significantly decreased
again close to the baseline level in the failure
group.
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=TI U4 24 2 Sy ZF2ZAY 7o) o}
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AEE NG FHAo tha 3718l (Table 5, Fig.
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