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Study on Occurrence and Early Warning Model of
Hypoxemia after Invasive Mechanical Ventilation
in Elderly Patients with Severe Illness
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Xiangyang 441000, China

Abstract: Objective: To investigate the occurrence of hypoxemia after invasive mechanical ventilation in elderly
patients with severe illness, and to establish an early warning model. Methods: The data of 100 elderly patients
with severe invasive mechanical ventilation admitted to the hospital from February 2020 to January 2023 were
retrospectively analyzed, and the results of blood gas analysis were used to evaluate whether the patients had
hypoxemia. Select SPSS20.0 software line data analysis. According to the data, ANOVA, T-test or y? test were
successively applied for comparison between rows and groups. Multivariate Logistic regression was used to
analyze the influencing factors of patients with hypoxemia and establish a risk warning model. Results: The
incidence of hypoxemia in 100 patients was 45.00%. The pH, blood oxygen partial pressure and oxygenation
index of patients in hypoxemia group were lower than those in non-hypoxemia group, while the partial pressure of
carbon dioxide and oxygen concentration were higher than those in non-hypoxemia group, with statistical
significance (P < 0.05). Multivariate Logistic regression analysis showed that time of mechanical ventilation,

depth of tracheal intubation, anesthesia induced respiratory muscle spasm, puncture induced pneumothorax were
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the influencing factors of hypoxemia (P < 0.05). The risk warning model was established as Logit (hypoxemia)
=-4.816+0.527 X mechanical ventilation time +0.624 X endotracheal intubation depth +0.345 X respiratory muscle
spasm caused by anesthesia +0.411 X pneumothorax caused by puncture. The area under the curve of the model
was 0.839. 95%CI was 0.739~0.879 (P < 0.05). Conclusion: Hypoxemia is more likely to occur after invasive
mechanical ventilation in elderly patients with severe disease, and its occurrence is related to the time of
mechanical ventilation, the depth of tracheal intubation, respiratory muscle spasm caused by anesthesia, and

pneumothorax caused by puncture, etc. Based on this, the risk early warning model was established with excellent

predictive efficacy.

Keywords: Severe disease; Invasive mechanical ventilation; Hypoxemia; Early warning model
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Hypoxemia Non—hypoxemia t P
Index
group (n=45) group (n=55) value value
<
pH 7.18%0.15 7.46%0.22 7.264
0. 001
<
Pa0, (mmHg) 82.24+7.12 90.35%6.71 5.850
0. 001
<
PaC0, (mmHg) 66.29+8.37 48.19%9.34 10. 098
0. 001
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index (kg/m")
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history
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Drinking
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history
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Hypertension
0.275 0. 600
history
Yes 46 22 (48.89) 24 (43.64)
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History
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Reasons for Too deep/too
28 19 (42.22) 9 (16.36)
admission shallow
Internal Spasm of
49 21 (46.67) 28 (50.91)
medicine respiratory
4.959 0.026
Department of muscle caused
51 24 (53.33) 27 (49.09)
surgery by anesthesia
Cause of Yes 12 9 (20.00) 3 (5.45)
mechanical No 88 36 (80.00) 52 (94.55)
ventilation Pneumothorax
Pulmonary due to 4.164 0.041
42 17 (37.78) 25 (45.45)
disease puncture
General Yes 18 12 (26.67) 6 (10.91)
anesthesia 29 14 (31.11) 15 (27.27) No 82 33 (73.33) 49 (89.09)
operation Icu stay time
6.51+1.76 6.29+1.39 0.698 0.487
Cardiac (d)
16 7 (15.56) 9 (16.36)
insufficiency Length of stay
19.76+3.19 19.43+3.08 0.525 0.601
Other 13 7 (15.56) 6 (10.91) (d)
Mechanical 1/ s e . .
25 HIBEERFMELEZ T Logistic [
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CPAP 415 (333D 19 (34.55) R4 TERMA
A/C 22 11 (24.44) 11 (20.00) . .
Variable Assign
Tracheal .
Hypoxemia=1,
intubation Hypoxemla .
Non-hypoxemia=2
depth . L .
Mechanical ventilation time Concrete value
Suitable 72 26 (57.78) 46 (83.64)
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shal low=2
Spasm of respiratory muscle
Yes=1, No=2
caused by anesthesia
Pneumothorax due to
Yes=1, No=2

puncture

% 5. ¥t EIKAoIE KA S T Logistic FIFHAT

wald P
Factors B SE OR 95%ClL

x2 value

Mechanical
ventilation 0.527 0.204 6.674 1.694
time
Tracheal
intubation 0.624 0209 8914 1.866
depth
Respiratory
muscle spasm
0.345 0.145 5.661 1.412
due to
anesthesia
Pneumothorax

due to 0.411 0.198 4309 1.508

puncture

1.136~2.527 0.010

1.239~2.811  0.003

1.063~1.876  0.018

1.023~2.223  0.039
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