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Abstract: [ Objective] To understand the incidence of intra—abdominal hypertension (IAH) in children with sepsis
and to confirm the prognosis of changes of intra—abdominal pressure (IAP) in children with sepsis. [Methods] Children
with sepsis who were admitted to the pediatric intensive care unit from January 2014 to January 2016 were enrolled in this
prospective cohort observational study. The exclusion criteria were as follows: age<28 days or>18 years, discharged from
PICU within 24 h, or a history of neurogenic bladder or bladder surgery. IAP was measured every 8 h manually based on
the bladder pressure measurements and the clinical data were recorded. Time—dependent receiver operating characteristic
curve (Survival ROC) was used to determine the predictive value of IAP in 60—day mortality in sepsis.[ Results] A total of
163 children were included, the median age was 2.2 (0.6~5.8) years, their [AP was 5.5 (4.4~8.8) mmHg, and 30 cases
had IAH (18.4%). Compared with the survival group, the IAP was significantly higher in mortality group [5.2(3.7~8.8)

vs. 6.6 (5.2~11.0), P<0.01]. The number of organ dysfunction and the duration of mechanical ventilation were significantly
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higher in TAH children than those without IAH. IAP had a non—linear relationship with the risk of hospital mortality. The

risk ratio value of mortality in patients with IAP < 10mmHg showed an upward trend with the increase of abdominal pres-

sure, and the risk ratio of IAP > 10mmHg was greater than 1. Survival ROC evaluation showed that IAP, PRISM Il , PCIS

score and lactate had similar value in predicting 60—day mortality in sepsis. Lactic acid had the highest predictive value for

mortality, with an area under the curve of 0.64. Lactic acid combined with IAP could improve the predictive value of septic

mortality (AUC 0.70) , with a sensitivity of 0.80, and a specificity of 0.56.[ Conclusions] The incidence of IAH is high in

septic children, which may be related to mortality, number of organ dysfunction, and the duration of mechanical ventila-

tion. We believe that IAP can be a new and important indicator for predicting the prognosis of sepsis. It is suggested that

IAP monitoring should be carried out in the treatment of sepsis, especially for septic shock patient.
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Table 1 Comparison of characteristics between survival and non— survival group in septic children
[(&+s),M(Py~P,),n(%)]
Survivors (n=118) Non—survivors (n=45) XNZ P
Agelyear 1.7 (0.5~5.8) 3.2 (0.8~5.8) -1.67 0.10
Boy 74 (62.7) 19 (42.2) 4.87 0.03
Temperature 37.3x0.9 37.8+0.9 -3.2" 0.002
MAP/mmHg 76.2 (66.8~88.0) 80.7 (65.0~90.0) -0.557 0.56
Shock 13 (11.0) 7 (15.6) 4.8% 0.60
TAP/mmHg 5.2 (3.7~8.8) 6.6 (5.2~11.0) -2.67 0.01
Glycemia/(mmol/L) 8.1 (7.1~9.8) 8.5(7.3~12.2) -1.5? 0.14
Lactic acid 1.2 (0.9~2.0) 2.0 (1.0~3.9) -2.9? 0.004
BNP 1711.0 (760.9~5633.0) 2805.0(605.7~25307.5) -0.28” 0.79
Creactive protein 19.0 (3.0~58.0) 13.0 (2.0~84.0) -0.24% 0.81
White blood cell 10.7(5.1~17.3) 11.5(6.2~14.9) -0.13% 0.90
Lymphocyte 1.9 (1.0~4.0) 1.8 (0.9~3.0) -1.1? 0.26
Platelet 232.0 (133.0~388.0) 181.5 (63.3~391.0) -1.67 0.24
APTT 32.7 (29.0~40.9) 35.8 (28.8~54.5) -4.6” 0.15
Fibrinogen 2.4 (1.6~3.6) 1.7 (1.1~2.6) -4.27 0.01
D—-Dimer 4.6 (1.2~48.6) 23.0 (5.9~949.3) -19.4% 0.001
Sodium 134.7 £ 6.4 1353 +£6.3 -0.51" 0.61
Potassium 4.1 +0.8 4.2 +0.8 -0.30 " 0.52
ALT 35.0 (25.3~55.5) 46.0 (25.0~98.1) -1.6” 0.12
Albumin 30.0 (24.0~36.0) 28.0 (24.0~34.0) -0.61? 0.55
Thil 12.0 (7.4~17.7) 13.1 (8.7~27.4) -1.47 0.16
BUN 3.6 (2.6~.4) 5.0 (3.1~8.2) -2.47 0.02
Ser 31.5 (23.3~44.0) 40.0 (26.0~54.0) -1.7% 0.10
PCIS 84.0 (78.0~92.0) 80.0 (74.0~88.0) -2.1? 0.04
PRISM Il 10.0 (10.0~15.0) 14.0 (10.0~18.0) -2.47 0.02

M(P,s~ P,5), median and interquartile range; x** Chi—square value ;¢ : T—statistic; Z : Z value of Mann—Whitney U test; " Normally distribut-

ed variables (Temperature, Sodium, Potassium) were expressed as ¥ + s, and the differences in variables between the two outcome groups were

compared using the independent samples t—test; 2 Non—normally distributed variables (Age, MAP, TIAP, Glycemia, Lactic acid, BNP, Creactive
protein, White blood cell, Lymphocyte, Platelet, APTT, Fibrinogen, D—Dimer, ALT, Albumin, Tbil, BUN, Scr, PCIS, PRISM Il ) were ex-

pressed as median and interquartile range, and the differences in variables between the two outcome groups were compared using Mann—Whitney U

test; ¥ Categorical variables were expressed as frequency (proportions, % )

, and the differences between the two outcome groups were assessed by

the chi-square test; ALT: alanine aminotransferase; APTT: activated partial thromboplastin time; BUN: blood urea nitrogen; BNP: brain natri-

uretic peptide; CRRT: continuous renal replacement therapy; IAP: intra—abdominal pressure; MAP: mean arterial pressure; Scr: serum creati-

nine; Thil: total bilirubin; PCIS:pediatric critical illness score; PRISMII : pediatric risk of mortality IIl..
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Table 2 Effect of intra—abdominal hypertension on prognostic indexes of sepsis

[M(P,~P,), n(%)]

Prognostic indexes Non—-IAH (n=133) IAH(n=30) XNz P
Incidence of organ dysfunction 99 (74.4) 27 (90.0) 9.5" 0.11
Number of organ dysfunction 1.0 (0.0~2.0) 2.0(1.0~ 3.0) -2.9? 0.004
Organ dysfunction duration /d 3.0 (1.0~9.0) 5.0 (2.0~12.0) -1.3% 0.20
PICU stay /d 10.0 (4.0~18.0) 12.5(5.3~22.8) -0.81% 0.40
MV duration /d 1.0(0.0~6.0) 4.0(2.0~7.8) -2.92 0.004
Mortality 33 (24.8) 12 (40.0) 2.1" 0.15

M (P,s~ P;5) , median and interquartile range; x> © Chi—square value;¢: T—statistic; Z : Z value of Mann—Whitney U test; The number of organ

dysfunction and the duration of mechanical ventilation were significantly higher in IAH children than those without IAH. " Categorical variables (In-

cidence of organ dysfunction, Mortality) were expressed as frequency (proportions, %) , and the differences between the two outcome groups were

assessed by the chi—square test; > Non—normally distributed variables (Number of organ dysfunction, Organ dysfunction duration day, PICU stay,

MV duration day) were expressed as median and interquartile range, and the differences in variables between the two outcome groups were com-

pared using Mann—Whitney U test; IAH: intra—abdominal hypertension; MV : mechanical ventilation; PICU: pediatric intensive care unit.

Restricted cubic spline with cut =10

2.0

1.5

HR(95%CI)

0.0

5 10 15
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The restricted cubic spline (RCS) combined with cox proportional
hazard model were used to draw the curve. It was found that there was a
non—linear relationship between IAP and the risk of death in hospital.
According to the literature, the number of spline nodes (K=4) and posi-
tion (ti=10), IAP < 10 showed an upward trend of mortality with the in-
crease of IAP, and the risk ratio of IAP > 10 was greater than 1. Due to
the limitation of sample size, the interval estimation was not statistical-
ly significant; [AP: intra—abdominal pressure.
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Fig.1 Correlation analysis between intra—abdominal

pressure and hospital mortality
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Table 3 The predictive value of 60—day mortality in children with sepsis based on Survival ROC

AUC 95%CI1 P Cut—off Sensitivity Specificity
IAP 0.56 (0.54,0.72) 0.01 8.1 0.40 0.72
PRISM III 0.60 (0.52,0.72) 0.02 14.0 0.29 0.71
PCIS 0.62 (0.51,0.71) 0.04 42.0 0.99 0.01
Lactic acid 0.65 (0.57,0.77) <0.001 1.6 0.62 0.68
IAP+ Lactic acid " 0.70 (0.61,0.81) <0.001 -0.20 0.80 0.56

note: The predictive value of IAP is similar to that of PRISM Il , PCIS and lactic acid. IAP combined with lactic acid can improve the predic-
tion of 60—day mortality in sepsis; "’ IAP+ Lactic acid joint model for 60—day mortality predicting: in[ (h (¢, X)/h,(¢) 1=0.047xIAP+0.196XLac,
based on this model, the R predict function saved the risk coefficient value predicted (maximum 2.5836, minimum —0.5699) ; AUC: Area Under

Curve; CI: confidence interval ; TAP: intra—abdominal pressure; PCIS: Pediatric Critical Tllness Score; PRISM Il : Pediatric Risk of Mortality I ;

ROC: receiver operating characteristic curve ; Lac:lactic acid

sensitivity

- JAP

— PRISMIII
—lac
—1AP+lac

T T T T

T T
0.0 0.2 0.4 0.6 0.8 1.0
1-speficicity

Survival ROC evaluation showed that AP, PRISM Il , PCIS and
lactic acid had similar value in predicting 60—day mortality in sepsis.
Lactic acid had the highest predictive value for mortality. Lactic acid
combined with TAP can improve the predictive value of septic mortality
(AUC 0.71), sensitivity was 0.80, and specificity was 0.56; AUC: area
under curve; CI: confidence interval; Lac:lactic acid; IAP: intra—abdom-
inal pressure; PCIS: pediatric critical illness score; PRISM Il : pediatric
risk of mortality III.

E2 AEETHENSEE Survival ROC i 2k
Fig. 2 Survival ROC Curves of different mortality pre-

diction parameters
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