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[Abstract] Objective To explore the application value of cardiopulmonary ultrasound indicators and weaning car—
diopulmonary ultrasound scores in distinguishing cardiogenic factors of weaning failure in severe mechanical ventilation pa—
tients.Method Four-eight patients who underwent mechanical ventilation at the Intensive Care Unit (ICU) of Hebei Provin—
cial People's Hospital from July 2019 to May 2021 and experienced weaning failure were selected. According to the age strati—
fication threshold of N-terminal B-type natriuretic peptide precursor (NT proBNP), weaning failure patients were divided into
a cardiogenic weaning failure group (cardiogenic group) of 22 cases and a non cardiogenic weaning failure group (non cardiogen—
ic group) of 26 cases. At the beginning of the weaning trial (0 min), bedside ultrasound was used to measure the patient's right
ventricular end diastolic diameter (RVEDD), left ventricular end diastolic diameter (LVEDD), left ventricular ejection fraction
(LVEF), inferior vena cava diameter (IVCD), early diastolic blood flow peak velocity (E) of the mitral valve, and early dias—
tolic tissue velocity (e ') of the mitral annulus/left ventricular sidewall, and E/e' was calculated. At the Oth and 15th minutes of
the withdrawal test, lung ultrasound was used to observe the changes in the number of B-ines in the anterior chest wall of

both lungs, and each indicator was converted into a binary variable. Using a binary logistic regression model to screen for inde—
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pendent influencing factors. According to partial regression coefficients (3 Value is used as a weight to assign a score. Use the
total score as the withdrawal cardiopulmonary ultrasound score. Use ROC curves to evaluate the predictive value of each pa—
rameter.Results The proportion of LVEF <50%, E/e '>14, IVCD = 20 mm, and an increase of = 6 B-ines in pulmonary
ultrasound in the cardiogenic group were higher than those in the non cardiogenic group (x°/P =11.679/0.001,16.121/< 0.001,
11.679/0.001, 13.890/< 0.001); Logistic regression analysis showed that LVEF <50%, E/e ' > 14, and an increase of = 6 B—
lines in pulmonary ultrasound were independent risk factors for cardiac factor weaning failure [OR (95% CI)=21.119 (1411
-316.056), 18.119 (1.089 - 46.615), 7.126 (2.839 —115.642)]; ROC curve analysis showed that the area under the curve
(AUC) for predicting cardiogenic factors of weaning failure by weaning cardiopulmonary ultrasound score was 0.913, which
was higher than that predicted by LVEF and IVCD alone (Z/P =0.015/0.044,2.352/0.019), and there was no statistically sig—
nificant difference in predicting changes in E/e and the number of pulmonary ultrasound B-ines (Z/P =0.928/0.353, 1.558/0.

119). Conclusion

Cardiopulmonary ultrasound technology has high application value in identifying withdrawal failures

caused by cardiogenic factors, with the highest predictive value of withdrawal cardiopulmonary ultrasound scores.

[Key words] Mechanically ventilated; Weaning failure; Lung ultrasound; Cardiac function; Inferior vena cava; Score
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Tab.1 Comparison of clinical data between patients with failed weaning in the cardiogenic and non cardiogenic groups
i H LR (n =22) AR UE L (n =26) /ZN 1H PlE
P [ %) ] 5 13(59.09) 20( 76.92) 1.764 0.184
ks 9(40.91) 6(23.08)
R ) T 70.00( 65.00,79. 00) 64.00(50.75,71.25) 1.595 0.111
APACHE TT#E43(43) " 18.00( 15.00,21.75) 20.00( 14.00,23.25) 0.540 0.589
TP I 455% (YK / min) 21.50( 19.00,25. 00) 23.50(20.75,26.25) 1.339 0.181
DF( % £5, YK /min) 92.00 +17.73 84.73 +12.44 1.664 0.103
Wi R ( % + 5, mmHg) 124.45 +18.19 129.38 +15.24 1.022 0.312
FFIRIE( % 5, mmHg) 63.05 +11.06 66.08 = 11.02 0.948 0.348
AT (%) " 98.80( 98.00,99. 00) 99.00( 98.20,99.23) 1.667 0.096
T AAABRSR ) ( mmHg) * 37.40(31.70,42.13) 40.00( 35.20,44.78) 1.211 0.226
A LT85 mmHg) ” 267.00( 205. 13,318.45) 256.00( 218.44,289. 84) 0.455 0.649
Wriz [ %) ] AL 15(68.18) 10( 38. 46) 4.218 0.040
Tl 7(31.82) 16( 61.54)
s [ %) ] # 7(31.82) 10( 38. 46) 0.230 0.632
i 15( 68.18) 16( 61.54)

T M(Q,0;) o TURTEBLLAH B =2 YA I SIS AT 5 JCBIALIRE sl e o o SR A 15 SOL 28 d PYSET 3 A 35 SOl B 22

T A~ B: AR ORI W, SBT 0 min 55 15 min [ i #8 75
B AL C~D: P ERLR R 3, SBT 0 min [y A £k, SBT
15 minfi {13 2 738 B £

B 1 [ EFALE( SBT) Wa] ik R 2R 1A
Fig.1 Schematic diagram of lung ultrasound manifestations during

spontaneous breathing test ( SBT)
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Tab.2 Comparison of cardiac, pulmonary, and inferior vena cava

ultrasound indicators between non cardiogenic and cardio—

genic groups with failed weaning

C I INN/7y d A= RTINSy d 5

| (n=26) (n=22) Xt P
LVEF <50% 1( 3.85) 10(45.45) 11.679 <0.001
=50% 25(96.15) 12(54.55)

E/e’ >14 4(15.38) 16(72.73) 16.121 <0.001
<14 22(84.62) 6(27.27)
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IVeD =20 mm  1( 3.85) 10(45.45) 11.679 <0.001
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Fig.2 ROC curves of heart and lung ultrasound indicators and
weaning heart and lung ultrasound scores for predicting
weaning failure due to cardiogenic factors
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Tab.3 Logistic regression model analysis of risk factors for patients with failed cardiac weaning
e B & SE {# Wald {f P i OR(95% CI) ALY
LVEF <50% 3.050 1.381 4.882 0.027 21.119( 1.411 ~316.056) 1.553 4%
Ele’ >14 2.897 0.946 9.384 0.002 18.119(1.089 ~ 46.615) 1.475 4%
JilikE T B B H =6 % 1.964 0.958 4.200 0.040 7.126(2.839 ~115.642) 1.000 43
F4 OIEMERALL I ROC HiZk
Tab.4 ROC curve of cardiac weaning failure
T H T (1 AUC 95% CI B R ZIBIEH
LVEF <51.50% 0.788 0.661 ~0.914 0.923 0. 500 0.423
Ele’ >11.765 0.867 0.767 ~0.968 0.818 0.731 0.549
il A B 2%k B ARk >4.50 % 0.803 0.673 ~0.933 0.773 0.846 0.619
IVCD >18.90mm 0.763 0.622 ~0.904 0.546 0.961 0.507
L MR S P >1.238 %3 0.913 0.829 ~0.997 0.864 0.808 0.671
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