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Efficacy of mechanical ventilation and its influencing factors in patients with acute
exacerbation of chronic obstructive pulmonary disease complicated by respiratory

failure

Ma Jingchi, Zhang Li", Ji Xueli, Zhao Qing

(Emergency Room, First Affiliated Hospital of Nanjing Medical University, Jiangsu Provincial People’s Hospital, Nanjing 210000,
China)

[ Abstract] Objective To explore the efficacy of mechanical ventilation and its influencing factors in elderly patients with acute
exacerbation of chronic obstructive pulmonary disease (AECOPD) complicated by respiratory failure. Methods A retrospective analysis
was made of a total 160 elderly AECOPD patients with respiratory failure admitted to the First Affiliated Hospital of Nanjing Medical
University, Jiangsu Provincial People’s Hospital from June 2022 to June 2023. All patients were treated with invasive-noninvasive
sequential mechanical ventilation. The clinic efficacy, and changes in lung function and blood gas indicators before and 24 hours after
treatment were analyzed. SPSS 26. 0 was used for statistical analysis. Data comparison between two groups was performed using ¢ test or
X? test depending on data type. Univariate and multivariate logistic regression were used to analyze the independent factors influencing the
efficacy of mechanical ventilation. Results All 160 patients received invasive non-invasive sequential mechanical ventilation treatment, of
whom 116 (72.50%) were successfully ventilated and weaned off (successful ventilation group), and 44 (27.50%) failed to ventilate
(failed ventilation group). In all patients treated with mechanical ventilation for 24 h forced vital capacity (FVC), peak expiratory flow
(PEF), forced expiratory volume in one second (FEV1), pH and arterial oxygen partial pressure (Pa0,) were higher than those before
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treatment, the heart rate (HR) and arterial partial pressure of carbon dioxide (PaCO,) were lower after treatment, and the differences were
statistically significant (P<0.05). Logistic regression analysis showed that age = 70 years (OR=1.589, 95%CI 1.210-2.087),
diabetes mellitus (OR=2.257, 95%CI 1.319-3.862) , multiple organ dysfunction syndrome (MODS) (OR=4.710, 95%CI 2. 580-8.598) ,
acute physiology and chronic health evaluation [ (APACHEII ) score=19 points (OR=22.280, 95%CI 2.538-195.586) , Pa0,<55 mmHg
(OR=8.712, 95%CI 2.220-34. 189) , and PaCO, =75 mmHg (OR=25.800, 95%CI 4.703-141.535) were independent influencing factors
The elderly

AECOPD patients with respiratory failure can obtain good efficacy by receiving invasive-non-invasive sequential mechanical ventilation

of the efficacy of mechanical ventilation in elderly AECOPD patients with respiratory failure ( P<0.05). Conclusion

effectively improving hypoxia symptoms and lung function. However, age, diabetes mellitus, MODS, APACHE II score, Pa0,, and PaCO,
are independent factors of the efficacy, which requires attention in clinical application.
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Table 1 Comparison of pulmonary function indicators before and after mechanical ventilation treatment in elderly
AECOPD patients with respiratory failure (n=160, x=s)
Time FVC(ml) PEF(ml/s) FEVI(ml) HR ( times/min) pH PaO,(mmHg)  PaCO,(mmHg)
Before treatment 2.40=+0. 30 3.29+0. 48 1.80+0. 32 117.30+9. 60 7.21+0.05 54.60+9. 32 79.00+10. 47
Treatment for 24 h 3.10+0. 41 5.05+0.70 2.57+0.51 87.50+8.02 7.48+0.07 76.74+10. 10 50.34+6. 59
t 17. 429 26.229 16. 177 30.133 39.702 20.378 29.304
P value <0. 001 <0.001 <0.001 <0. 001 <0.001 <0. 001 <0.001

AECOPD; acute exacerbation of chronic obstructive pulmonary disease; FVC: forced vital capacity ; PEF; peak expiratory flow; FEV1: forced expiratory

volume in one second; HR: heart rate; PaO, : arterial oxygen partial pressure; PaCO, : arterial partial pressure of carbon dioxide.
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Table 2 Univariate analysis of influencing factors of
mechanical ventilation efficacy in elderly AKCOPD

patients with respiratory failure

Successful Ventilation
Item ventilation failure A P value
group group
(n=116) (n=44)
Age(years, xts) 66.20+3.90  73.65+4.12 10.623 <0.001
Gender[ n(%) ] 3.645 0.056
Male 74(63.79)  35(79.55)
Female 42(36.21) 9(20.45)
BMI(kg/m?, xts) 2.20:2.15  2.98:2.76  1.889  0.061
Smoking[ n(%) ] 59(50.86)  23(52.27)  0.025 0.873
COPD course(years, x+s) 9.80+1.95  10.10£2.02  0.860 0.391
Hyperlipidemia[ n(%) ] 44(37.93)  19(43.18)  0.368 0.544
Diabetes mellitus[n(%) ] 40(34.48) 23(52.27) 4.229  0.040
Hypertension[ n(%) | 33(28.45) 15(34.09) 0.484  0.487
MODS[ n(%) ] 15(12.93)  18(40.91)  15.253 <0.001
Temperature ( °C , x+s) 36.38+3.24  36.95+1.32 1.130 0.260
HR (times/min, xs) 120.35+17.40 122.48+18.53 0.679  0.498
APACHE Il score[ n(%) ] 39.853  <0.001
<19 points 95(81.90) 13(29.55)
=19 points 21(18.10) 31(70.45)
ALB[n(%) ] 0.587 0.443
<30 g/L 25(21.55) 12(27.27)
=30 ¢/L 91(78.45) 32(72.73)
Hb[n(%) ] 0.480 0.488
<100.00 g/L 41(35.34) 13(29.55)
>100.00 g/L. 75(64.66)  31(70.45)
WBC[n(%) ] 0.592  0.442
<10x10°/L 39(33.62) 12(27.27)
=10x10°/L 77(66.38)  32(72.73)
Pa0, [ n(%) ] 15.482 <0.001
<55 mmHg 30(25.86) 26(59.09)
=55 mmHg 86(74.14)  18(40.91)
PaCO,[n(%) ] 24.813 <0.001
<75 mmHg 8(70.69)  12(27.27)
=75 mmHg 34(29.31)  32(72.73)

AECOPD; acute exacerbation of chronic obstructive pulmonary disease;
BMI: body mass index; COPD: chronic obstructive pulmonary disease;
MODS: multiple organ dysfunction syndrome; HR: heart rate; APACHEII .
albumin; Hb.
arterial oxygen partial

acute physiology and chronic health evaluation Il ; ALB.
hemoglobin; WBC: Pa0,
pressure; PaCO, : arterial partial pressure of carbon dioxide.
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Table 3  Assignment of independent variables
Factor Assignment

Age <70 years=0, =70 years=1
Diabetes mellitus No=0,Yes=1
MODS No=0,Yes=1
APACHE Il score <19 points=0, =19 points=1
Pa0, =55 mmHg=0, <55 mmHg=1
PaCo, <75 mmHg=0, =75 mmHg=1

MODS: multiple organ dysfunction syndrome; APACHE II ; acute physi-

ology and chronic health evaluation Il ; Pa0O,: arterial oxygen partial
pressure; PaCoO, :

0. 133 kPa.

arterial partial pressure of carbon dioxide. 1 mmHg=
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Table 4 Multivariate logistic regression analysis of influencing factors of mechanical ventilation efficacy in

elderly AECOPD patients with respiratory failure

Factor B SE Wald X* P value OR 95%CI
Age( =70 years) 0.463 0.139 11.095 0. 001 1.589 1.210-2.087
Diabetes mellitus 0.814 0.274 8.826 0. 003 2.257 1.319-3. 862
MODS 1.550 0.307 25.491 0. 000 4.710 2.580-8. 598
APACHE Il score( =19 points) 3.104 1.108 7.848 0. 005 22.280 2.538-195. 586
Pa0,( <55 mmHg) 2.165 0. 698 9.621 0. 002 8.712 2.220-34. 189
PaCO,( =75 mmHg) 3.250 0. 868 14.019 0. 000 25. 800 4.703-141.535

AECOPD; acute exacerbation of chronic obstructive pulmonary disease; MODS; multiple organ dysfunction syndrome; APACHE II

. acute physiology and

chronic health evaluation Il ; PaO, : arterial oxygen partial pressure; PaCO, : arterial partial pressure of carbon dioxide. 1 mmHg=0. 133 kPa.
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