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Abstract: Objective To explore the risk factors for acute respiratory distress syndrome (ARDS) in children receiving surgeries
for critical and complex congenital heart disease (CCHD). Methods According to the 2011's Berlin definition of ARDS, the
clinical data were collected from 75 children without ARDS (group I) and 80 children with ARDS (group II) following surgeries
for CCHD performed in the Department of Cardiac Surgery of our hospital from January, 2009 to May, 2014. Univariate
analyses and logistic regression were used to analyze the risk factors contributing to the occurrence of ARDS following the
surgeries. Results In the 80 patients who developed ARDS postoperatively in group II, 27 had mild ARDS, 25 had moderate
ARDS, and 28 had severe ARDS; death occurred in 17 (21% ) cases. Univariate analyses showed that 23 parameters were
significantly different between groups I and II (P<0.05), including weight; preoperative PCO,, left ventricular ejection fraction,
pulmonary artery pressure, pulmonary infection, and coagulation abnormalities; early postoperative serum globulin;
intraoperative aortic cross clamp (ACC) time; cardiopulmonary bypass (CPB) time; operation time; blood loss and blood
transfusion amount intraoperatively and during the first 8 h after operation; lactic acid level immediately after the operation
and its maximum increasing rate within 24 h postoperatively; postoperative serum levels of albumin and creatinine; serum
levels of B-type natriuretic peptide, procalcitonin, C-reactive protein, and prealbumin 24 h after operation; and age. Logistic
regression analyses showed that intraoperative ACC time, CPB time, the maximum increasing rate of lactic acid within 24 h
after operation, serum procalcitonin 24 h after operation and intraoperative blood loss were independent risk factors for
postoperative  ARDS. Conclusion The risk factors of
ARDS identified in these children can predict the
Yr#= H#5:2016-04-15 occurrence of ARDS following the surgeries and timely

ESTE BRI RS GRE I H (0 (2011)1702) interventions can improve the success rate in treatment of
National Clinical Key Specialty (2011-170). postoperative ARDS in children with CCHD.
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Tab.1 Disease distribution in the two groups of patients

Group 11 (80)
Diagnosis Group | (75)
Mild ARDS (27): Illa Moderate ARDS (25): IIb  Severe ARDS (28): llc

Pulmonary atresia 14 6 4
ASD combined with mitral or

tricuspid insufficiency 2
Total anomalous pulmonary venous 7

connection
Cor triatriatum 3
Fallot's trilogy 2
Tetralogy of Fallot 16 3 9
VSD, ASD, PDA combined with PH 20 13 10
VSD combined_with stenosis 1

of Left ventricular outflow tract
Partial endocardial cushion defect 2
Total endocardial cushion defect 1
Single atrium/single ventricle 4
Transposition of great arteries 1
Double aortic arch 1
Interruption of aortic arch 1 1 1
Descending aorta stenosis 1 1
Aortic arch dysplasia 2
Disruption of anterior mitral valve
Double outlet of right ventricle 1
Tricuspid atresia 1

ASD: Atrial septal defect; VSD: Ventricular septal defect; PDA: Patent ductus arteriosus; PH: Pulmonary hypertension.
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Tab.2 Univariate analyses of the two groups of patients

FLERIG =% AR JS 24 h PCT KA Hi i &2 ARDS &

Parameter Group | (75 cases) Group 11 (80 cases) P

Weight (kg) 13.06+6.93 9.01+7.24 0.001
Preop. PCO, (mmHg) 45.31+14.72 51.01+20.31 0.042
Preop. EF (%) 66.07+14.96 58.78+16.64 0.047
Postop. Serum globulin (g/L) 19.43+4.11 14.94+4.82 0.025
Aortic cross clamp time (min) 35.56+22.17 68.61+48.06 0.001
Cardiopulmonary bypass time (min) 74.28+47.1 132.20+£90.49 0.005
Operation time (min) 193.20+108.64 264.21+121.16 0.015
Intraop. blood loss (mL/kg) 16.58+10.64 26.84+18.69 0.005
Intraop. blood transfusion amount (mL/kg) 11.47+8.64 17.24+13.37 0.015
Postop. blood loss (mL/kg) 7.99+4.55 15.89+10.93 0.025
Postop. blood transfusion amount (mL/kg) 11.27+9.40 18.72+12.61 0.034
Postop. serum albumin (g/L) 34.41+4.14 30.52+5.09 0.014
Postop. serum creatinine (umol/L) 40.98+20.95 63.41+48.81 0.015
Postop. b-type natriuretic peptide (Pg/mL) 2756+2201 10070+8505 0.024
Postop. procalcitonin (ng/mL) 2.05%1.15 27.42+18.85 0.025
Postop. c-reactive protein (mg/L) 34.77+18.22 87.29+62.82 0.028
Postop. prealbumin (mg/L) 179.18+55.39 120.02+41.87 0.012
Postop. initial lactic acid level (mmol/L) 2.25+1.37 6.85+4.98 0.038
Postop.maximum increasing rate of lactic acid (mmol-L*-h") 0.22+0.12 2.25+1.98 0.026
Age (>3 months/<3 months) 68/7 63/17 0.007
Pulmonary hypertension (mild/moderate/severe ) 67/414 44/22/14 0.016
Preop.lung infection (no/yes) 69/6 43/37 0.013
Preop. coagulation abnormalities (no/yes) 7213 60/20 0.001
Ventilation associated pneumonia (no/yes)* 70/5 32/48 0.001
Death (no/yes)* 75/0 63/17 0.001
Ventilation time* (day) 1.37£1.26 9.56+7.86 0.016
ICU stay* (day) 2.19+1.81 12.59+8.99 0.025

Preop: Preoperative; LVEF: Left ventricular ejection fraction; Postop: Postoperative; Intraop: Intraoperative; Kg: per kilogram.
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Parameter No ARDS (1) Mild ARDS (1) Moderate ARDS (I11)  Severe ARDS (IV) P (between subgroups)
ACC time (min) 3556:22.17  70.03+27.04 86.52+48.75 100.29+53.29 ' anldlé'n' Y005
CPB time (min) 7428+:471  116.04+47.94 164.36:72.78 181.36+75.1 : flngn'(;’l'l'lf*lol Fo
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Postop. CRP (mg/L)  34.77+18.22 81.87+45.24 75.67+52.62 107.37+65.34 'I\"j”g Jéég W ;ZOI'SS;)L'O?(’)‘?
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Tab.4 Logistic regression analysis of the risk factors for ARDS

Risk factor B OR (95% CI) P

Aortic cross clamp time 1.458 4.376 (3.585-5.354) 0.035

Cardiopulmonary bypass time  0.313  1.235 (1.015-2.125)  0.04

Increasing rate of Lac 0.656 2.235(1.506-3.273) 0.021
Procalcitonin 1.04 3.127(1.185-8.249) 0.011
Intraop. blood loss 0.953 2.850 (1.809-4.072) 0.039

Lac: Lactic acid.
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