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[ Abstract] Objective To evaluate the predictive value of inferior vena cava variability ( ADIVC) for weaning failure before and
after spontaneous breathing test ( SBT) after mechanical ventilation in patients with respiratory failure and cardiac insufficiency.
Methods From November 2016 to February 2018, 120 patients with respiratory failure and cardiac insufficiency were included, who
underwent mechanical ventilation in the ICU of Xuzhou Central Hospital of Jiangsu Province. The patients were divided into successful
withdrawal (SW) group (n=62) who did not need tracheal intubation and non-invasive ventilator within 48 h after successful 30-min
SBT and failed-withdrawal (FW) group (n=158) who needed reintubation or non-invasive ventilator 48 h after successful or failed
30-min SBT. Clinical characteristics and ADIVC of the two groups were recorded and compared before SBT and 30 min after SBT.
SPSS statistics 17. 0 was used for analysis. According to the data type, independent sample ¢ test, Mann-Whitney U test or X* test was

used for comparison between groups. Multivariate logistic regression was used to analyze the risk factors for weaning failure, and the
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predictive value of ADIVC on weaning failure was analyzed using receiver operating characteristic( ROC) curve. Results There were
significant differences between the 2 groups (P<0.05) in chronic respiratory disease, acute physiology and chronic health evaluation
I (APACHE I ), duration from the first intubation to extubation, and hemoglobin levels. The partial pressure of carbon dioxide and
N-terminal pro-brain natriuretic peptide were significantly higher and left ventricular ejection fraction ( LVEF) significantly lower in FW
group than in SW group before and 30 min after SBT (P<0.05). At 30 min after SBT, the ADIVC in the FW group was significantly
higher than that in the SW group (P<0.05). Multivariate logistic regression showed that LVEF (OR=1.204, 95%CI 1. 133-1. 381;
P=0.015) and ADIVC at 30 min after SBT (OR=1.450, 95%CI 1. 102-2.026; P=0.009) were independent risk factors for
weaning failure. The area under ROC curve ( AUC) for ADIVC was 0. 905, and the best cut-off point was 0. 27, 82. 4% for sensitivity
and 94. 4% for specificity. AUC for LVEF was 0. 806, and the best cut-off point was 42. 0%, 54.5% for sensitivity and 86. 8% for
specificity. Conclusion ADIVC at 30 min after SBT has a high predictive value for weaning failure in the patients with respiratory
failure and cardiac disease.
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Table 1  Comparison of baseline data between two groups
Failed withdrawal group Successful withdrawal group
Item P value
(n=58) (n=62)
Age(years, x+s) 70.8+15.6 68.3+£22.2 0.227
Gender( male/female, n) 36/22 34/28 0.422
BMI(kg/m?, %+s) 24.4+5.3 24.3+4.6 0. 826
Comorbidities[ n( %) ]
Chronic respiratory diseases 38(66.1) 14(23.5) <0.001
Hypertension 34(59.2) 38(61.2) 0.765
Diabetes 22(37.9) 24(38.7) 0.789
Renal dysfunction 20(34.5) 13(21.0) 0.097
Cerebral vascular diseases 12(20.7) 8(12.9) 0.253
APACHE I (score, x+s) 24.0+4.5 20.5+6.4 0.023
Duration from the first intubation to extubation(d, x+s) 11.5+4.1 7.3£2.7 0.018
Respiratory rate( breaths/min, x+s) 21.6+4.3 21.4+4.6 0. 844
Vo(L, xxs) 0.43+0. 12 0.41+0.09 0.832
RSBI 55.8+22.2 55.9+22.1 0.907
WBC(x10°/L, x+s) 9.8+3.9 10.9+5.6 0.215
Hemoglobin (g/L, x+s) 103.4+23.2 89.5+14.7 0.035
Albumin(g/L, x+s) 28.8+4.2 27.7+3.9 0.562
Plasma creatinine ( pmol/L, x+s) 121.6+74.0 115.2+80.3 0. 086

BMI: body mass index; APACHE 1I ; acute physiology and chronic health evaluation Il ; V. tidal volume; RSBI: rapid shallow breathing index;

WBC : white blood cell.
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Table 2 results of laboratory and ultrasonic evaluations of patients before and after SBT
Item Failed withdrawal group (n=58) Successful withdrawal group (n=62) P value
Before SBT
pH(zx+s) 7.45+0. 06 7.46=0. 05 0.453
PaCO,(mmHg, x+s) 46.4+13.3 38.8+5.8 0.013
Pa0,/Fi0, (#+s) 277183 28180 0.107
Lactic acid( mmol/L, x+s) 1.2+£0.6 1.1+0.4 0.623
NT-proBNP[ pg/ml, M(Q,, 03) ] 6 527(408,9 962) 1578(152,1 643) 0.016
LVEF( %, x+s) 37.5+14.1 54.3+19.2 <0. 001
ADIVC(x+s) 0.32+0. 05 0.26+0. 04 0.124
30 min after SBT
pH(xxs) 7.43+0. 05 7.47+0. 05 0. 460
PaCO,(mmHg, x+s) 48.4+11.7 38.7+5.5 <0.001
Pa0,/Fi0, (xs) 291103 27579 0.083
Lactic acid( mmol/L, x+s) 1.1£0.5 1.1+0.4 0. 845
NT-proBNP[ pg/ml, M(Q,, 03) ] 6 518(421,10 477) 1471(176,1 575) 0.013
LVEF(%, x+s) 36.9+14. 4 52.8+19.8 <0.001
ADIVC(x+s) 0.30+0. 06 0.19+0. 04 0.042

SBT': spontaneous breathing trial ; PaCO, : partial pressure of carbon dioxide; Pa0,/FiO, : oxygen partial pressure/fraction of inspired oxygen; NT-proBNP;

N-terminal pro-brain natriuretic peptide; LVEF; left ventricular ejection fraction; ADIVC: inferior vena cava variability. 1 mmHg=0. 133 kPa.

x3 HIIEHLKMH % EE logistic B35 47

Table 3 Multivariate logistic regression analysis of influencing the failure withdrawal

Fector SE B Wald OR (95%CI) P value
Chronic respiratory diseases 0.362 1.407 9.154 5.013(0.738-34.067) 0. 093
Duration of the first intubation to extubation 0.281 0.562 8.305 1.269(0.989-1.627) 0.061
PaCo, 0.278 0.751 10. 162 1.318(0.000-3.322) 0. 066
NT-proBNP 0.405 0.473 12. 049 1.006(0.930-1. 140) 0. 084
LVEF 0.516 0.516 9.231 1.204(1.133-1.381) 0.015
ADIVC of 30 min after SBT 0.384 0.815 8. 462 1.450(1.102-2.026) 0. 009

PaCO, ; partial pressure of carbon dioxide; NT-proBNP: N-terminal pro-brain natriuretic peptide; LVEF: left ventricular ejection fraction; SBT:

spontaneous breathing trial; ADIVC: inferior vena cava variability.
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