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Correlation of Krebs Von Den Lungen-6(KL-6) Expression and Perioperative Pulmonary Function in Adults
Receiving Continuing Low-volume Ventilation during Valve Surgery SHEN Jia-yu, ZHANG Er-yong, HU Jia®.
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A Corresponding author, E-mail: humanjia@msn.com

[Abstract] Objective To investigate the influence of continuous low-volume ventilation in cardiopulmonary
bypass (CPB) on the expression of krebs von den lungen-6 (KL-6) and perioperative pulmonary function in adults
undergoing valve surgery. Methods From 2017 Sept. to 2018 Jan., 60 patients who received valve replacement surgery
were prospectively comprised in this study. We randomly allocated these patients into control group (n=30, non-
ventilation) and experimental group (n=30, continuous low-volume ventilation during CPB). At different perioperative
time points, we identified the dynamic changes of pulmonary function and biomarkers which expressed in serum and
bronchoalveolar lavage fluid (BALF). Meanwhile, we also compared perioperative clinical outcomes of the two groups.
Results The expression of serum KL-6 and BALF KL-6 in the two groups were both statistically significant( P<0.05).
The oxygenation index increased with time and reached to the top point at T,, then subsequently decreased with time
(P<<0.05). The alveolar-arterial oxygen tension difference (P,,O,) in the two groups fluctuate with time, the differences
have no statistical significance. According to linear correlation, the serum KL-6 level was negatively correlated with
oxygenation indexes (r=—0.525, P=0.003), while it was positively correlated with P, O, (r=0.489, P=0.006). There were no
significant differences between the two groups in clinical outcomes. Conclusion Continuing low-volume ventilation
during CPB could decrease the expression level of KL-6, while it has no significant influence on perioperative outcomes.
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Table 1 Comparison of preoperative data in two groups

Item Control group(n=30) Trial group(n=30) ty P
General data
Agelyr., X £ § 52.6+10.5 58.7+11.0 1.427 0.176
=60 yr./case(%) 8(26.7) 14(46.7) 2.584 0.108
Male/case(%) 6(20.0) 8(26.7) 0.373 0.542
Body mass/kg, X + § 58.8+8.8 59.9+11.9 0.274 0.788
Height/m, X + § 1.620.1 1.620.1 0.345 0.735
BMI/(kg/m®), X + § 22.943.0 23.043.6 0.106 0.917
Ool(X + §) 408.6+37.3 391.9+80.8 0.723 0.481
CKD/case(%) 0 4(13.3) — 0.112"
Cardiac data
Valve disease
MS/case( %) 10(33.3) 6(20.0) 1.364 0.243
MR/case(%) 4(13.3) 6(20.0) 0.480 0.488
AS/case(%) 4(13.3) 8(26.7) 1.667 0.197
AR/case(%) 6(20.0) 6(20.0) 0.100 >0.999
(MR/MS+AR/AS) /case(%) 6(20.0) 4(13.3) 0.480 0.488
TR/case(%) 12(40.0) 14(46.7) 0.271 0.602
pro-BNP/(pg/mL), X £ § 1783.1+1 352.0 2203.3+2 064.2 0.932 0.355
PCI /case(%) 0 2(6.7) — 0.492"
EF/%, X + § 58.4+11.5 58.8+8.3 0.087 0.932
PAH/case(%) 0 2(6.7) — 0.492°
AF/case(%) 18(60.0) 16(53.3) 0.272 0.602
NYHA/case(%)
I 12(40.0) 14(46.7) 0.272 0.602
m 18(60.0) 16(53.3) 0.272 0.602

BMI: Body mass index; OI: Oxygen index; HBP: High blood pressure; DM: Diabetes mellitus; CKD: Chronic kidney disese; MS: Mitral stenosis; MR: Mitral

regurgitation; AS: Aortic stenosis; AR: Aortic regurgitation; TR: Tricuspid regurgitation; MI: Myocardial infraction; PCI: Percutaneous trasnluminal coronary

intervention; EF: Ejection fraction; PAH: Pulmonary arter hypertension; AF: Atrial fibrillation; NYHA: New York heart association. * Fisher exact propability
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Table 2 Comparison of intraoperative and postoperative data in two groups
Ttem Control group(n=30) Trial group(n=30) ty P
Intraoperative data
CPB time/min, X + § 129.9+38.9 110.5+47.2 1.279 0.222
Aortic-cross clamping time/min, X £+ § 84.2+3.0 75.3+40.4 0.735 0.475
Received albumin/case(%) 4(6.7) 6(20.0) 0.480 0.488
Ultrafiltration volume/mL, X + § 1.893.3+682.9 1760.0+840.8 0.456 0.656
Valve
One valve replacement/case(%) 24(80.0) 26(86.7) 0.480 0.488
Double velve replacement/case( %) 6(20.0) 4(13.3) 0.480 0.488
Blood transfusion
CRCs/case(%) 3(10.0) 2(66.7) 0.218 0.640
Fresh frozen plasma/case(%) 2(66.7) 1(3.3) 0.351 0.554
Platelets/case(%) 1(3.3) 3(10.0) 1.071 0.301
Postoperative data
Pulmonary complications/case(%) 16(53.3) 12(40.0) 1.071 0.301
Mechanical ventilation time/h, X + § 32.8+18.7 26.4+16.1 1.237 0.237
ICU stay/d, X £ § 4.0+1.8 43424 0.404 0.693
LOS/d, X £ § 13.5+2.8 14.9+4.5 0.908 0.379

CPB: Cardiopulmonary bypass; CRCs: Concentrated red cell suspension; Pulmonary complications include inflection, pulmonary dysfunction, pleural

effusion, atelectasis, pneumothorax, bronchospasm, aspiration pneumonia et al. ; ICU: Intensive care unit; LOS: Length of hospital stay
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Fig 1 The expression level of serum biomarkers

IL-6: Interlukin-6; IL-8: Interlukin-8; IL-10: Interlukin-10; KL-6: Krebs von den lungen-6; T,: Thoracotomy; T,: Aortic declamping+5 min; T,: Aortic declamping

1 h+5 min; T,: Aortic declamping 2 h+5 min; T,: Aortic declamping 4 h+5 min; T;: Aortic declamping 8 h+5 min. § P<0.05, vs. T, in control group ; # P<0.05, vs. T, in trial

group; ** P<0.01, ***P<0.005, ****P<0.001
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Fig 2 Expression of IL-6, IL-8, IL-10 and KL-6 at the same time point in serum and BALF

IL-6, IL-8, IL-10, KL-6: Denote the same as those in fig 1; BALF: Bronchoalveolar lavage fluid. *P<0.05, **P<0.01, ***P<0.005, ****P<0.000 1
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Ty, T), T,, T, Ty, Ts: Denote the same as those in fig 1; OI: Oxygenation index; P, ,O,: Alveolar-arterial oxygen tension difference. §P<0.05, vs. T, in control group; #

P<0.05, vs. T, in trial group
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