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Use of Noninvasive Mechanical Ventilation in Acute

Hypercapnic versus Hypoxic Respiratory Failure
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Pyung Hwan Park’, Sang Do Lee, Woo Sung Kim, Dong Soon Kim, Won Dong Kim

Department of Internal Medicine and Anesthesiology*, Asan Medical Center, College of
Medicine, University of Ulsan

Background : We prospectively evaluated the applicability and effect of noninvasive
ventilation (NIV) in acute respiratory failure and tried to find out the parameters that .could
predict successful application of NIV.

Methods : Twenty-six out of 106 patients with either acute ventilatory failure (VF : PaCO,>
43 mm Hg with pH<7.35) or oxygenation failure (OF : PaOFIO,< 300 mm Hg with pH>
7.35) requiring mechanical ventilation were managed by NIV (CPAP + pressure support, or
BiPAP) with face mask. Eleven out of 19 cases with VF (57.9%) (M : F=7 : 4, 55.4+14.6 y1s)
and 15 out of 87 cases with OF (17.2%) (M : F= 12 : 3, 50.6+15.6 yrs) were suitable for NIV.
Respiratory rates, arterial blood gases and success rate of NIV were analyzed in each group.

Results : 81.8% (9/11) of VF and 40% (6/15) of OF were successfully managed on NIV
and were weaned from mechanical ventilator without resorting to endotracheal intubation.
Complications were noted in 2 cases (nasal skin necrosis 1, gaseous gastric distension 1). In NIV
for ventilatory failure, the respiration rate was significantly decreased at 12 hour of NIV (34+9
fmin pre-NIV, 26%6 /min at 12 hour of NIV, p=0.045), while PaCO, (87.3+20.6 mm Hg
pre-NIV, 81.2+9.1 mm Hg at 24 hour of NIV) and pH (7.26:0.04, 7.32+0.02, respectively, p<
0.05) were both significantly decreased at 24 hour of NIV. In NIV for oxygenation failure, PaO,

were not different between the successful and the failed cases at pre-NIV and till 12 hours after
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NIV. The PaO,/FIO, ratio, however, significantly improved at 0.5 hour of NIV in successful cases

and were maintained at around 200 mm Hg (n=6 : at baseline, 0.5h, 6h, 12h : 120.0+19.6, 218.9

+98.3, 191.31+55.2, 232.8-17.6 mm Hg, respectively, p=0.0211), but it did not rise in the failed

cases (n=9 : 127.9+63.0, 116.8+24.4, 100.61:34.6, 129.8+50.3 mm Hg, respectively, p=0.5319).

Conclusion : From the above results we conclude that NIV is effective for hypercapnic

respiratory failure and its success was heralded by reduction of respiration rate before the

reduction in PaCO, level. In hypoxic respiratory failure, NIV is much less effective, and the

immediate improvement of PaO,/FIO; ratio at 0.5h after application is thought to be a predictor

of successful NIV.
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NAZE BT A%, NASE 7 old $9 & BT AW AR VEA 2 Aol $
% 4 Fol Ul AFH 0w 2ARSATH H RS AATHTable. 3).

Table 1. Inclusion and exclusion criteria for the trial of noninvasive ventilation

Inclusion criteria

1. Either ventilatory failure (PaCO,> 43 mm Hg with pH< 7.35) or oxygenation failure
(PaO-/FiO, ratio< 300 mm Hg with pH>=7.35) and

2. Labored breathing as evidenced by tachypnea (=>35/min), perspiration, anxiety, or retraction at
suprasternal andfor intercostal spaces

Exclusion criteria

1) Level of consciousness : drowsy or worse

2) Inability to clear secretions

3) Upper airway obstruction (endotracheal intubation or tracheostomy inevitable)
4) Hemodynamic instability : systolic BP< 90 mm Hg, life-threatening arrhythmia
5) Inability to cooperate or fit mask
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81.21+9.1 mm Hg (p<0.00)E 74351, pHE 7t

Table 2. Clinical characteristics of the study subjects in whom noninvasive ventilation were applied

Ventilatory failure

Oxygenation failure

Number of cases 11

Age 554+14.6
M:F 7:4
Underlying disease COPD* (5)

Pneumonia (2)
Destroyed lung by Tb** (2)
Lung cancer (1)

Drug intoxication (1)

16

50.6+15.6

12:3

Pneumonia (6)

COPD (3)

Destroyed lung by Tb (2)
Pulmonary edema (2)
Hemoptysis (1)

*chronic obstructive pulmonary disease, **tuberculosis

Table 3. Comparison of noninvasive ventilation trials between patients with ventilation failure and oxygenation

failure
Ventilatory failure Oxygenation failure 'p value
Applicability of NIV 579% (11/19) 17.2% (15/87) 0.017*
Success rate 81.8% (9/11) 40.0% (6/15) NS
Duration of NIV in 89+108 55+43 NS

successful cases (hours)

Reasons of NIV failure mask intolerance (1)

worsening of ABG** (1)

worsening of ABG (3)
hypotension (4)
excess secretion (2)

* tested by chi-square, ** arterial blood gas
NIV : noninvasive ventilation
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1 Abeo) #akE] ] 9kktHTable. 5. Fig. 2).
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Table. 4. Respiration rates and results of arterial blood gases after noninvasive ventilation application in

ventilatory failure (n=9)

Respiration rate(/min) PaCOx(mm Hg) pH
pre-NIV 34£9 87.31£20.6 7.2610.04
post-NIV 0.5 h 316 79.61+21.1 7.27+0.03
6h 32+10 90.0+11.8 7.26+0.05
i2h 26+6* 87.6X9.5 7.32+0.06
24 h 263 81.2:£9.1** 7.3210.04**
at time of weaning 26+3 68.6+7.0 7.3510.03

*p=0.045, **p<0.05 : each compared to pre-NIV by paired t-test

NIV : noninvasive ventilation
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Fig. 1. Respiration rate (RR), PaCO; and pH after
NIV in ventilatory failure. *p=0.045 for
respiration rate at 12 h of NIV, **p<<0.05
for PaCO; and pH at 24 h of NIV

preNIV  0Shr 6he 12hr
Time after NIV application

. /

Fig. 2. Comparison of PaO: (p>0.05) and PaOy/FI
O, (*p<0.05 for 0.5 h, 6 h and 12 h each)
between successful and failed cases of

noninvasive ventilation in oxygenation failure
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Table. 5. Comparison of Pa0O; and PaO,/FIO, (a/F) between successful and failed cases of noninvasive

ventilation in oxygenation failure

Success Failure
Pa0, afF Pa0O;* afF t
pre-NIV 59.8+9.2 121.5+20.2 76.0+22.8 127.9+63.0
post-NIV 0.5 h 12001196 % 21891983 F 100.0+264 116.8+24.4 §
6h 100.0£26.4 191.3+55.2 80.8+43.3 100.634.6
12h 8874287 232.8*17.6 74.3+16.7 129.8+£50.3

*p>0.05 compared to Success at 0.5, 12 h by unpaired t-test
Tp<0.05 compared to Success at 0.5, 6 and 12 h by unpaired t-test

Fp<0.05 compared to pre-NIV by paired t-test
§p>0.05 compared to pre-NIV by paired t-test

NIV : noninvasive ventilation
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