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Application of Noninvasive Positive Pressure Ventilation in
Patients with Respiratory Failure

Young Mi Seol, M.D., Young Eun Park, M.D., Seo Rin Kim, M.D., Jae Hyung Lee, M.D., Su Jin Lee, M.D.,
Ki Uk Kim, M.D., Jin Hoon Cho, M.D., Hye Kyung Park, M.D., Yun Seong Kim, M.D., Min Ki Lee, M.D.,
Soon Kew Park, M.D., Young Dae Kim, M.D."

Department of Internal Medicine and "Thorasic Surgery, College of Medicine, Pusan National University, Busan, Korea

Background: Noninvasive positive pressure ventilation(NPPV) has been increasingly used over the past decade in the
management of acute or chronic respiratory failure and weaning of mechanical ventilation. We performed this clinical
study to evaluate the usefulness of NPPV in patients who developed acute respiratory failure or post-extubation
respiratory failure.

Methods: We analysed thirty four patients(sixteen males and eighteen females, mean ages 58 years) who applied
NPPV(BIPAP §T, Respironics co., USA) for respiratory failure or weaning difficulty at medical intensive care
unit(MICU), emergency room and general ward of a tertiary hospital. We evaluated the underlying causes of respiratory
failure, duration of treatment, the degree of adaptation, complication and predictive parameters of successful outcome.
Results: The overall success rate of NPPV was seventy-one percent. The duration of NPPV applying time, baseline blood
pressure, pulse rate, respiration rate, PaO2, PaCO2, SaO2 were not different between success group and failure group.
But, the baseline pH was higher in the success group. Predictors of success were higher baseline pH, patients with
underlying disease of COPD, improvement of vital sign and arterial blood gas value after NPPV application. The success
rate in patients with post-extubation respiratory failure was eighty percent. There were no serious complication on
applying NPPV except minor complications such as facial skin erythema, abdominal distension & dry mouth.
Conclusion: NPPV may be effective treatment in patients with acute respiratory failure or post-extubation respiratory
failure in selected cases. (Tuberc Respir Dis 2006; 61: 26-33)

Key words: Positive pressure ventilation, Intubation, COPD.
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NPPVE A &R kAl 349 (E=b 169, o=t & A7} ysktk(Table 1).
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Table 1. Baseline characteristics of subjects

Table 2. Underlying diseases of subjects
Success group  Failure group

Sex(male:female) 13:11 4:6 Diseases Success  Failure
group group
Age(years) 60.8+12.7 53.1£18.7 COPD 15 3 18
Application time(hours) 120.9%24.9 82.1+4.1
Location(ICU:non-ICU) 13:11 7:3 Non-COPD 8 8 16
SBP(mmHg) 111.4+16.1  103.3+15.6 Pulmonary edema 0 ! !
DBP(mmHg) 70.0+9.7 66.7+9.4 ARDS 1 | 2
mmeg T T Kyphoscoliosis 3 0 3

PR(rate/min) 100.0£18.7 96.2+21.2 ILD 0 2 2
RR(rate/min) 29.7+5.8 30.6x4.5 Prneumonia 2 1 3
pH 7.30+0.08 7.24+0.07 * Respiratory 1 0 ]
PaO(mmHg) 71.6+52.8 68.6:15.8 muscle weakness

Pulmonary hemorrhage 1 0 1
PaCO2(mmHg) 74.9+11.7 67.1+29.82 } o

respiratory complication 0 2 9
Sa0,(%) 85.8+7.35 76.4%+9.43 of cancer
Data are Mean + standard deviation MDR-Thc 0 1 1
SBP: SVStO|iC blood pressure, DBP: diastolic blood pres- COPD: chronic obstructive pu|monary diseasey ARDS:
sure, acute respiratory distress syndrome,
PR: pulse rate, RR: respiration rate ILD: interstital lung disease, MDR-Tbc: multidrug
* statistically significant resistance-tuberculosis
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(p=0.042).
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Table 3. Change of vital sign and arterial blood
gases after NPPV application in success group

Baseline 2hr§ af_ter 24hr af_ter

application  application

SBP(mmHg) 111.4£16.1 114.8+14.7 120.0+13.5
DBP(mmHg) 70.0+9.7 75.7+9.6 76.2+11.33
PR(/min) 100.0£18.8 93.8+t16.4  91.2£14.0
RR(/min) 29.7+5.8 23.7x4.7" 25.0+5.0"
pH 7.30+0.08  7.38+0.08" 7.41+0.06"
PaO2(mmHg) 71.6+52.8 81.8t13.1 103.6+15.8"
PaCO(mmHg)  74.9+11.7 69.0+13.6  36.9£16.0"
Sa0,(%) 85.8t7.35  92.6%3.1* 93.9+2.56"

Data are Mean + standard deviation

SBP: systolic blood pressure, DBP: diastolic blood
pressure,

PR: pulse rate, RR: respiration rate
* p<0.05 compared to baseline by paired t-test

Table 4. Change of vital sign and arterial blood
gases after NPPV application in failure group

Baseline 2hr§ af_ter 24hlr after

application  application

SBP(mmHg)  103.3+15.6 104.4£16.4 110.0+14.1

DBP(mmHg) 66.7+9.4 67.8£13.2 75.0£12.6

PR(/min) 96.2£21.2  96.2+21.7 88.7+19.5
RR(/min) 30.6+4.45  30.2%6.3 35.0+7.0

pH 7.24+0.06  7.25+0.07 7.25+0.14
PaO,(mmHg)  68.6£15.8  66.0+13.1 65.0+7.1

PaCO,(mmHg) 67.1429.8  65.9+27.2 64.2+18.2
Sa02(%) 76.4£9.4 89.6+5.2* 80.4%4.7

Data are Mean + standard deviation

SBP: systolic blood pressure, DBP: diastolic blood
pressure,

PR: pulse rate, RR: respiration rate
* p<0.05 compared to baseline by paired t-test
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Table 5. Change of arterial blood gases after NPPV
application in COPD and non-COPD group

) 2hrs after 24hr after
Baseline o L
application  application
COPD

PaO(mmHg)  77.2+3.6 78.0£6.4 82.4+15.5*
PaCO.(mmHg) 88.6%16.4  70.9¥15.1*  38.9+16.8"
pH 7.280.12 7.36+0.08 *  7.40+0.58"

Non-COPD
PaO(mmHg)  70.5+16.5  72.0+18.9  73.0%£18.7
PaCO,(mmHg) 52.3+22.4  45.7+23.1 42.2+17.8"
pH 7.33+0.10 7.34+0.08  7.35%0.13

COPD; chronic obstructive pulmonary disease
Data are Mean + standard deviation
* p0.05 compared to baseline by paired t-test
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Table 6. Change of arterial blood gases after NPPV
application in post-extubation group

Baseline 2hrs_ aflter 24hlr af_ter
application application
COPD
PaO2(mmHg) 78.06.4  79.1£12.5 82.2+3.6"
PaCO.(mmHg) 73.2£11.2 65.9¢15.1*  61.9+16.8"
pH 7.30+0.04 7.37+0.03"  7.40+0.08*
Non-COPD

PaO2(mmHg) 69.0+18.7 75.0+18.9*  78.5+16.5*
PaCO.(mmHg) 70.2#15.6 65.7#23.1*  60.6+17.8*
pH 7.32+0.1  7.44+0.08"  7.45%0.12*

COPD; chronic obstructive pulmonary disease
Data are Mean + standard deviation
* p<0.05 compared to baseline by paired t-test
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