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ABSTRACT Objective: To investigate the effects of the levels of serum phosphorus (P), procalcitonin (PCT) and 25-hydroxyvitamin
D; [25 (OH)D;] on the mechanical ventilation withdrawal outcome in patients with chronic obstructive pulmonary disease (COPD)
complicated with type II respiratory failure. Methods: A total of 117 patients with COPD complicated with type II respiratory failure
who were treated with mechanical ventilation in our Hospital from March 2020 to March 2021 were selected, and they were divided into
successful withdrawal group (n=91) and failed withdrawal group (n=26) according to withdrawal outcome. Clinical data and the levels of
serum P, PCT, 25 (OH)D; before spontaneous breathing test (SBT) were compared between the two groups. Multivariate Logistic
regression analysis was used to analyze the influencing factors of withdrawal failure. Receiver operating Characteristic curve (ROC) was
used to analyze the predictive value of levels of serum P, PCT, 25 (OH)D; for withdrawal failure. Results: There were statistically
significant differences in mechanical ventilation time, admission to intensive care unit (ICU) time and Acute physiology and chronic
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health scoring system II (APACHE II) score between two groups (P<0.05). The levels of serum 25 (OH)D; and P before SBT in the
successful withdrawal group were higher than those in the failed withdrawal group, and the level of PCT was lower than that in the failed
withdrawal group (P<0.05). Multivariate Logistic regression analysis showed that mechanical ventilation time, PCT, 25 (OH)D,, P were
the independent influencing factors (P<0.05). The ROC curve analysis results show that the area under the curve (AUC) of PCT, 25 (OH)
D; and P predicting the withdrawal failure were 0.687, 0.802 and 0.751 respectively, which were lower than the AUC of the combined
detection of PCT, 25 (OH) D; and P, which was 0.846. Conclusion: Serum P, PCT and 25 (OH) D; are the influencing factors of the

mechanical ventilation withdrawal outcome in COPD patients with type Il respiratory failure. Detecting the above index levels can

effectively predict the mechanical ventilation withdrawal outcome.
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Table 1 Comparison of clinical data between the two groups

Clinical data Successful withdrawal group(n=91)  Failed withdrawal group(n=26) tiy/U P
Age(years) 68.29+7.26 68.93+7.85 0.389 0.698
Gender(male/female) 61/30 18/8 0.045 0.833
BMI(Kg/m?) 22.72+3.85 21.38+3.76 1.573 0.118
Mechanical ventilation time(h) 179(96, 215) 264(137,321) 3.540 0.000
Admission to ICU time(days) 10(8, 15) 15(11,20) 3.090 0.002
APACHE Il(scores) 14.73+£2.82 17.85+3.18 4.835 0.000
Heart rate( beats / min ) 82.65+12.67 81.73+11.91 0.331 0.741
Respiratory rate (times / min) 17.25+3.27 18.16+3.59 1.224 0.223
Mean arterial pressure(mmHg) 83.69+15.73 87.21+16.58 0.994 0.332
Blood pH value 7.42+0.15 7.40+0.36 0.041 0.967
Oxygenation index(mmHg) 239.26+58.63 251.15+60.26 0.906 0.367

Rapid shallow breathing index
. . 48.23+11.56 50.97+13.68 1.022 0.309
(times/min-L)

3 2 W4A £ SBT wMi% P.PCT.25(0H)D; 7K T LE (x5
Table 2 Comparison of the levels of serum P, PCT and 25 (OH) D; between the two groups before SBT( xxs )

Successful withdrawal group  Failed withdrawal group

Indicators (191 ) (126 t P
PCT 0.88+0.57 1.65+0.86 6.611 0.000
25(CH)D; 18.93+5.28 11.67+3.65 8.023 0.000
P(mmol/L) 1.09+0.73 0.610.38 5.932 0.000
2.3 BEBAKMRMEZH £ E R Logistic [B)A4r#7 ), AL A (RS L3R 3) . M #R S
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Table 3 Multivariate Logistic regression analysis of influencing factors of patient withdrawal failure

. . OR 95% confidence
Indicators/factors Assignment B SE Wald 2 P OR )
interval
Constant - -0.089 0.046 3.671 0.055 - -
Mechanical ventilation time 1=2 200 h, 0=no 0.481 0.218 4.870 0.027 1.618 1.055~2.481
1=2 1.10 ng/mL,
PCT 1.144 0.328 12.175 0.000 3.139 1.651~5.968
0=no
1=2 14.00 ng/mL,
25(OH)D; 0.897 0.322 7.769 0.005 2.453 1.305~4.610
0=no
1== 0.80 mmol/L,
P 1.121 0.295 14.473 0.000 3.067 1.722~5.463

0=no
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Table 4 Value analysis of serum P, PCT, 25(OH)D; and their combined detection in predicting failure of mechanical ventilation withdrawal

Indicators AUC(0.95CI) Threshold value Sensitivity(n/N) Specificity(n/N) Youden index Accuracy(n/N)
PCT 0.687(0.390~0.988) 1.10 ng/mL 0.731(19/26) 0.659(60/91) 0.390 0.675(79/117)
25(OH)D; 0.802(0.651~0.955) 14.00 ng/ml 0.846(22/26) 0.780(71/91) 0.626 0.795(93/117)
P 0.751(0.546~0.956) 0.80 mmol/L 0.769(20/26) 0.747(68/91) 0.516 0.752(88/117)
Combined
application 0.846(0.719~0.970) 0.846(22/26) 0.835(76/91) 0.681 0.838(98/117)
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Fig.1 ROC curve of levels of serum P, PCT, 25 (OH) D, and their
combined detection to predict mechanical ventilation withdrawal failure in

patients
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