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The Effect of Nasal BiPAP Ventilation in Acute Exacerbation of Chronic
Obstructive Airway Disease.

Young Bok Cho, M.D., Ki Beom Kim, M.D., Hak Jun Lee, M.D., Jin Hong Chung, M.D.,
Kwan Ho Lee, M.D. and Hyun Woo Lee, M.D.

Department of Internal Medicine, College of Medicine, Yeungnam University, Taegu, Korea

Background : Mechanical ventilation constitutes the last therapeutic method for acute
respiratory failure when oxygen therapy and medical treatment fail to improve the respiratory
status of the patient. This invasive ventilation, classically administered by endotracheal intubation
or by tracheostomy, is associated with significant mortality and morbidity. Consequently, any less
invasive method able to avoid the use of endotracheal ventilation would appear to be useful in
high risk patient. Over recent years, the efficacy of nasal mask ventilation has been demonstrated
in the treatment of chronic restrictive respiratory failure, particularly in patients with
neuromuscular diseases. More recently, this method has been successfully used in the treatment of
acute respiratory failure due to parenchymal disease.

Method : We assessed the efficacy of Bilevel positive airway pressure(BiPAP) in the
treatment of acute exacerbation of chronic obstructive pulmonary disease(COPD). This study
prospectively evaluated the clinical effectiveness of a treatment schedule with positive pressure
ventilation via nasal mask(Respironics BiPAP device) in 22 patients with acute exacerbations of
COPD. Eleven patients with acute exacerbations of COPD were treated with nasal pressure
support ventilation delivered via a nasal ventilatory support system plus standard treatment for 3
consecutive days. An additional 11 control patients were treated only with standard treatment. The
standard treatment consisted of medical and oxygen therapy. The nasal BiPAP was delivered by a
pressure support ventilator in spontaneous timed mode and at an inspiratory positive airway
pressure 6-8cmH;O and an expiratory positive airway pressure 3-4cmH,O. Patients were evaluated
with physical examination(respiratory rate), modified Borg scale and arterial blood gas before and
after the acute therapeutic intervention.
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Results :

Pretreatment and after 3 days of treatment, mean PaQ, was 56.3mmHg and

79.immHg (p<0.05) in BiPAP group and 56.9mmHg and 70.2mmHg (p<0.05) in conventional
treatment (CT) group and PaCO, was 63.9mmHg and 56.9mmHg (p<0.05) in BiPAP group and
53mmHg and 52.8mmHg in CT group respectively. pH was 7.36 and 7.41 (p<0.05) in BiPAP

group and 7.37 and 7.38 in CT group respectively.

Pretreatment and after treatment, mean

respiratory rate was 28 and 23 beats/miin in BiPAP group and 25 and 20 beats/min in CT group

respectively.

Borg scale was 7.6 and 4.7 in BiPAP group and 64 and 3.8 in CT group

respectively. There were significant differences between the two groups in changes of mean PaO,,

PaCO; and pH respectively.
Conclusion :

We conclude that short-term nasal pressure-support ventilation delivered via

nasal BiPAP in the treatment of acute exacerbation of COPD, is an efficient mode of assisted
ventilation for improving blood gas values and dyspnea sensation and may reduce the need for

endotracheal intubation with mechanical ventilation.

Key Words : Bi-PAP ventilation, Acute respiratory failure, Chronic obstructive airwaydisease
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BiPAP X873 thzTolA & ¥E9} mod-
ified Borg scaleS X|EA3 Fol] A2 H|w3}Y
tk 3F HEE 183 $xle] 3{F5E Bl
71839 ERIE Ao WAL modified
Borg scale2 AlS-3}%T} (Table 1). ¥)7+& B3t
BiPAP-2 Respironics3JA}2] S/T-D model-S ARE:
sl9om, 7] 9 2cmH0004] 25cmB;0, &
7] 4 20emH07H4] A" F Yok
BiPAP X8% X&3 dldgRpelA AF $57]

Table 1. Modified scale Scale Used to Rate
Degree of Dyspnea*

Nothing at all

Just noticeable

Very slight

Slight

Moderate

Somewhat severe

w

Severe

Somewhere between 5 and 7
Very severe

Somewhere between 7 and 9
Very, very severe(almost maximal)
10  Maximal

*Borg GAV. Psychoplysical baes of perceived
exertion. Med Sci Sports Exerc 1982;14:377-81

R T Y N N R I =)

Al AL 43 vy ggls 53 58 AAS]
A% & A} BEAle] FolE Qo] AXEIY
t}. BiPAP X]ZA] mode: spontaneous timed
mode, &F QEE £3 12344 203], 7] &
W2 6cmH0904] 8ecmH:0, 37 YU 3ecmH0
A 4emH0Z 3k & 7|7k 3YUzkelR]
om, 3}l 18A17F WiX] 20417 ARSBIF T X
B 9= A8 3% 3F Y%, modified Borg
scale B THY 712~ A7 Foz wAsHct

27 Ael¥ BiPAP X873 tzTe] Ty
7k B4R, 3 5F modified Borg scale,
gxpe] Ye|, #HYlE A &7, 49 Ik 52
HEE. 2 Bl BAYoz w|walon, pglo)
0.05 wirle|d FAEHoz ouigle Ao 3}
Ak

¥ A

BiPAP A&7 1192 H] s H2d 3
27} 109, 718 14 327} 15e)0m,
217} 8%, zp7} 3%ola Yol 464904 87
AR E HBFE 62.6120.14Qck U2E 1138L
25 v wayg Aas #%em, @xvt 10
i, 27} 17940IA L Yol= 49404 T2 A7kA| =

Table 2. Characteristics of patients*

Control group  BiPAP group
(n=11) (n=11)
Age(yrs) 63.5+6.8 62.6+20.1
FVC(% pred) 60.8+18 60.8£20.2
FEV (% pred) 342112 3741158
FEV/FVC(%) 43.5x85 41.1%x15.7
PaO,(mmHg) 570x11.6 563192
PaCO>(mmHg) 53.0£13.1 64.0+12.3
CpH 74%0.1 74+0.1
Borg index 64x+14 7619
Respiratory rate 23.5+5.1 28.6*7.2

Values are Mean+SD
*Not statistically differences between control and
BiPAP group.
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Table 3. Respiratory Rate and Borg Scale ( x
Changes in Control and BiPAP Group
Pre-treatmemt  Post-treatment
Respiratory Rate(Breaths/min) - * 00,05
Control 25.5%5.1 20.3+0.8* £ - Ini;ial
BiPAP 28.6+7.2 23.4t4.4* £ ® Day1
Borg scale g Day3
Control 64+14 3.8+ 1.8%
BiPAP 7619 4.7+£22* - =
Values are Mcan£SD Control BipAp
N J

*p<0.05 compared with pre-treatment
Fig. 1. PaO; values at initial, day-1 and day-3 of

control and BiPAP patients.

Table 4. Arterial Blood Gas Measurements over
Time in Control and BiPAP group

Pre-Treatment  Day-1 Day-3
PaO;(mmHg) ‘
Control 569+116 69.4+17.1% 702+8.6% 70
BiPAP 563+92 67.6+17.1% T9.1+19.2%* 60
PaCO;(mmHg) % *0<0.05
Control 530+13.1 5324152 528+7.4 % ;‘g X i
BiPAP 640+123 591114 - S69+83* S 20 Day3
pH € 10
Control 7374005 7374007  7.38+003 B
BiPAP 7361006 7.38+£0.05 7411007 Control BipAp
Values are Mean+SD —
008 conmed Wil previsetiers Fig. 2. PaO, values at initial, day-1 and day-3 of
p<0.05 compared with post BiPAP day-1 control and BiPAP patients.
Table 5. Mean Arterial Blood Gas Differences between Control and BiPAP patients
Pa0» PaCO; pH
DI D3-I* DII* D3-1* DI-1 D3-I*
Control 12431556 1265+827 029+780 0.11+701 0021009  0.002+005
BiPAP 1127+1499 2073+22.64 478+727 70541222 0024006  0.05+005

Values are Mean*SD, I; intitial(pretreatment value), D1(day 1) and D3(day 3)
*Stastistically differences between Control and BiPAP patients.

modified Borg scale BiPAP X233} j]&#e
tho] Feidk $HE BT} (Table 3). ol
A AeAF vnd S0y sprsdos Fuy
Ab42Ql(Table 4)& BiPAP X2Fo|XE =24
56.3+9.2mmHgol|X X8 193} 3% Foll= Z+z}

P 63.51684Ck BiPAP 2T olET
Alolel] #ixje] o), g AFA FF ¥IE, B
3 7} 47, modified Borg scale 12|1 Hg
Aejol Algd #7715 27elE el
2}o]7} gigich (Table 2). X gAFo] TF W}
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67.6+17.1mmHg, 79.1+192mmHg= X2 A%}
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+83mmHg®. F T Alele] 24t SJwIgiAl 7
313 0 p<0.05), & 3YF<] 56.9+8.3mm Hg
9} Xz 199] 640+123mmHg Alole] ZAE
EE2islx] gkt (Table 4, Fig. 2). tlx=TolAs
x84 530%13.1mmHg, A& 1Y9F 532+
152mmHg, 18]3 & 3YUFoE 528174
mmHg & A|7e] Aol W& Aol= It (Fig.
2). pHE BIiPAP AgTolx A2d 7.3610.06
o] H|5] A& 3¢FlE 7410078 F2l3 A
o7} A (p<0.05) diEToIME AlRHe 3%
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T 2] vaeME Ty kAR AE 3
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2}o]2 R} (Table 5). Y] 717+ BiPAP X
o] 8YollA 35UR HEF 1761920l 2H,
22 8Yol|A 2698 HFF 13.2+55URA]

= o
i p<0.05

B |nitial
% Day1
Day3

pH
~
9

= P

Control BipAp

5]

Fig. 3. Pa0; values at initial, day-1 and day-3 of
control and BiPAP patients.

Table 6. Side Effects during BiPAP Ventilation
(n=11)

Side effects Patients
Eye irritation 4
Nasal dryness 4
Mask discomfort 4
Skin reddening 3
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