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Causes of Difficulty in Weaning Patients with Long-term Mechanical

Ventilation in Intensive Care Unit and Influencing Factors of Death*
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ABSTRACT Objective: To explore the causes of difficulty in weaning patients with long-term mechanical ventilation in intensive
care unit (ICU) and the influencing factors of death. Methods: The clinical data of 80 patients with long-term mechanical ventilation who
were admitted to our hospital from June 2015 to October 2018 were retrospectively analyzed. All the patients were divided into
successful weaning group (52 cases), difficult weaning group (28 cases) according to the results of weaning. The patients were divided
into survival group (59 cases) and death group (21 cases) depending on patient survival. The clinical data of each group were compared,
and the causes of difficult weaning and the influencing factors of death were analyzed. Results: The age, cardiac insufficiency ratio,
multiple organ dysfunction (MODS) ratio, ventilator-associated pneumonia (VAP) ratio, liver insufficiency ratio, renal insufficiency ratio,
blood urea nitrogen in the difficult weaning group were significantly higher than those in the successful weaning group. The mechanical
ventilation time and tracheotomy time were significantly longer than those in the successful weaning group, and serum albumin was
significantly lower than that in the successful weaning group (P<0.05). Age, complicated with diabetes mellitus ratio, cardiac
insufficiency ratio, MODS ratio, VAP ratio, liver insufficiency ratio, renal insufficiency ratio, blood urea nitrogen in the death group were
significantly higher than those in the survival group, mechanical ventilation time and tracheotomy time were significantly longer than
those in the survival group, and serum albumin was significantly lower than that in the survival group (P<0.05). Multivariate logistic
regression analysis showed that age, complicated with diabetes mellitus, MODS, VAP, mechanical ventilation, tracheotomy time, serum
albumin were the influencing factors of weaning death in ICU patients with long-term mechanical ventilation (P<0.05). Conclusion:
During the treatment period, the main causes of difficulty in weaning patients with long-term mechanical ventilation are organ
dysfunction or organ failure, longer mechanical ventilation time, longer tracheotomy time and poor nutritional status. The age,
complicated with diabetes mellitus, MODS, VAP, mechanical ventilation time, tracheotomy time, serum albumin are the influencing
factors of weaning death in ICU patients with long-term mechanical ventilation.
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Table 1 Comparison of clinical data between successful weaning group and difficult weaning group

Successful weaning group

Difficult weaning group

Factors X/t P
(n=52) (n=28)

Age (years) 60.19+ 4.35 7213+ 3.37 11.247 0.000
Gender (male/female) 34/18 18/10 0.010 0.922
Complicated with hypertension [n (%)] 5(9.62) 3(10.71) 0.024 0.876
Complicated with diabetes mellitus [n (%)] 7(13.46) 4(14.29) 0.032 0.827
Cardiac insufficiency [n(%)] 8(15.38) 18(64.29) 19.839 0.000
MODS[n (%)] 0(0.00) 14(50.00) 31515 0.000
VAP [n (%)] 10(19.23) 16(57.14) 11.924 0.000
Liver insufficiency [n(%)] 3(5.77) 16(57.14) 26.525 0.000
Renal insufficiency [n (%)] 4(7.69) 12(42.86) 14.066 0.000
Mechanical ventilation time (d) 15.24% 5.42 30.43% 6.78 16.937 0.000
Tracheotomy time (d) 3.22+ 0.78 6.34+ 1.23 6.932 0.000
Serum albumin (g/L) 36.23% 4.18 31.22+ 3.78 3.485 0.005
Blood urea nitrogen (mmol/L) 8.33+ 2.16 13.78+ 2.72 8.936 0.000
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Table 2 Comparison of clinical data between survival group and death group

Factors Survival group(n=59) Death group(n=21) Kt P
Age (years) 60.91+ 4.62 74.11% 3.87 14.287 0.000
Gender (male/female) 37/22 15/6 0.517 0.412
Complicated with hypertension [n (%)] 4(6.78) 4(19.05) 2.590 0.108
Complicated with diabetes mellitus [n(%)] 3(5.08) 8(38.10) 14.231 0.000
Cardiac insufficiency [n (%)] 6(10.17) 20(95.23) 51.090 0.000
MODS [n (%)] 0(0.00) 14(66.67) 47.677 0.000
VAP[n (%)] 11(18.64) 15(71.43) 19.670 0.000
Liver insufficiency [n (%)] 4(6.78) 15(71.43) 35.744 0.000
Renal insufficiency [n (%)] 6(10.17) 10(47.62) 13.575 0.000
Mechanical ventilation time (d) 15.12+ 5.55 34.95+ 6.12 19.283 0.000
Tracheotomy time (d) 3.17+ 0.83 7.12+ 1.08 7.673 0.000
Serum albumin (g/L) 37.05+ 4.28 28.73+ 3.05 4.836 0.028
Blood urea nitrogen (mmol/L) 7.37+ 2.53 15.62+ 2.45 10.373 0.000
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Table 3 Multivariate Logistic regression analysis of weaning mortality in patients with long-term mechanical ventilation in ICU

Variable B value Standard error Wald »* P value OR(95%CI)
Age 0.843 0.428 5.847 0.012 1.472(1.121~1.816)
Complicated with diabetes 1.242 0.141 10.344 0.000 1.875(1.263~3.625)

mellitus

MODS 1.328 0.128 15.332 0.000 3.852(2.321~4.926)
VAP 1.142 0.135 12.433 0.000 2.614(1.772~3.528)
Mechanical ventilation time 1.067 0.372 7.283 0.000 1.673(1.221~2.716)
Tracheotomy time 1.128 0.176 6.372 0.003 1.541(1.121~2.816)
Serum albumin 0.784 0.227 5.352 0.018 1.338(1.121~1.816)
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