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Clinical risk factors for capillary leak syndrome in children with sepsis

LONG Cai-Xia, ZHU Zhi-Yao, XU Zhi-Yue, FAN Jiang-Hua, LIU Mei-Hua. Emergency Center, Children's Hospital of
Hunan Province, Changsha 410007, China ( Email; 1cx0921@ sina. com)

Abstract: Objective To investigate the clinical features of capillary leak syndrome (CLS) in children with sepsis,
and to analyze its risk factors. Methods Clinical data of 384 children with sepsis was studied retrospectively. They
included 304 cases of general sepsis, 54 cases of severe sepsis and 26 cases of septic shock, and were divided into non-
CLS (n=356) and CLS groups (n =28). Univariate analysis was performed for each of the following variables: sex, age,
malnutrition, anemia, coagulation disorders, white blood cell count, C-reactive protein ( CRP), procalcitonin ( PCT) ,
tumor necrosis factor (TNF) , interleukin (IL)-1, IL-6, blood glucose, lactic acid, Pediatric Risk of Mortality ( PRISM)
III score, pediatric critical illness score (PICS) , severe sepsis and number of failed organs=3. The statistically significant
variables (as independent variables) were subjected to multivariate logistic regression analysis. Results The incidence
rate of CLS in children with septic shock, severe sepsis and general sepsis were 42.3% , 20. 1% and 1.3% , respectively,
with significant differences among them (P <0.01). There were significant differences in anemia, coagulation disorders,
CRP, PCT >2 ng/mL, TNF, IL-1, IL-6, blood glucose, lactic acid, PRISM III score, PICS and number of failed organs
=3 between the non-CLS and CLS groups (P <0.05). Severe sepsis/shock and PRISM III score were the independent
risk factors for CLS in children with sepsis. Conclusions The severity of sepsis and PRISM III score are positively
correlated with the incidence of CLS in children with sepsis. Early monitoring of such factors as infection markers and blood
glucose in children with severe sepsis and high PRISM III score may contribute to early diagnosis and effective intervention,
thus reducing the mortality from CLS in children with sepsis. [ Chin J Contemp Pediatr, 2013, 15(3) ;219 —222 |

Key words: Sepsis; Capillary leak syndrome; Risk factor; Child

BN B WLk A1k (capillary leak syndrome, i 5 KR LK 2K 1192 0% 2 ZH 4L R BT, AT i) BA
CLS) J& 1 T B4 Y B M 1 0, il s R AR A UAE IR A iR 5w L B oK i 22 R Ik R

[ Wk HEH] 2012 =08 —15; [ &R H#{ ] 2012 —09 —23
[VEE RN IR, &, AR, EIREEIN,

- 219 -



55 15 551 3 1)
2013 43 A

W E % &L &

Chin J Contemp Pediatr

Vol. 15 No.3
Mar. 2013

W R FIBZEAIE" o CLS % A A W O %
B, 512 CLS s A 20 I IR b e s UL ok ik
BRIE MR v P EE AN BN PR 8 25 A AE RS
PEIA A MER I B RE SRR R . 5k LI
CLS s R e L F MR RE AR o0 . 24 B DI RE 0
(MODS) IL-2 397 FLO EF A, #E PICU b, &4
CLS REMMAMBEAE B, MRFEAE SR AL X995 it {4
TR 1 — P4 B M SRE RN, BRI P — R 1
PRA B RAR | i — 2 R ] T SO EE AR s 2
B I REREAFLE G AR, A2t L P 1 2R LA L
PET- M LR R 2 — o eEEAE A 9F CLS (R L
QAR RE A2 WX TR IRFEAE AL T 5 — e 1
H A5 3 B¢ PICU mf i 5 4E 5 9 CLS 19
S8 LI R 5 S AT R 1 A I R 2R A7 4304, LA DI 4
AR B LI B , FRARSE T %,
1 A&
L1 IR
I £E 2011 4 4 A & 2012 4£ 3 A TF Bz PICU
FERE 1 e 25 0 B8 L 384 6] 1y Il B %% Bk, Horp B8
248 ], 4 136 ], 4 e/ Ay 30 d, Fk Ol 16 %,
W M RE L Wi bn e . MR h AR B 2p 2 LB
2R R A 2006 AF ) E 1) LBHER G PR IR v (i
AT By T R KA L —
JHeEEAEAL (304 ) ™ B MkERAEAL (54 1)) A7 1
RTELH (26 i) o

FR 2 A G I CLS, ¥ 384 {4l e 8 iE J L orhy
4k CLS 41 (356 f51]) , H:dr 55 233 1], £ 123 f51], 4 %
/R 30 d, e Ko 16 45 CLS 41 (28 fo1]) , o B3
15 ], 4 13 9], 4E IS e/ R 30 d, Bk 9 % 6 4
Ho &9 CLS BILBAMRHE RS . (1) JF R T
VRSB ILE T MR T RIAERY 2 10 mm Hg; (2) 4
SR A T s SR I R sl O B (3) A
BEUINT 3005 (4) M Fr £ 7 it 1) J57 5298 S 1 el A
(5) I3 F A <30 g/L; (6) £L41 M A5 A Be it
AHECTCRAE R, HEBRPRVEE : (1) Ji & B s JH
WEBENG as A AR S IEAR J5 & A IR (R 31 5
(2) ABeaiC 2 8 1 i i i) b i 461
1.2 Ak

AT CLS BB LAIG R R A, I W 4L B L
T RS B IR RORAE R L I V) RE AT L
Y%L . C SR 1 (CRP) (45 2 i (PCT) | Jip
JEIRBEH 7 (TNF) (IL-1 IL-6 | I 4 \ FLER SET-fE
& PE53 (PRISM 1) /ML A& AE PF 43 (PICS) (™

e HEAE S AR5 MODS 25K & #17 FLR R 40, 4%
Agit B Xt fEy A &, BT Z W R
logistic[nl 9537, S 445 1 5 CLS &A% U AH K1)
A5 g
1.3 SitZEDH

K SPSS 16. 0 ST A X5 #1748 12 45
Bro RGOSR + bR (x =) o8, I4LIA] HE
R ¢ K50 5 THBCTERE LU E 4R R, 4 8] EL R
X Ko fER PR MR A B 2 43 A logistic
ZHFET. P <0.05 h2ERA GRS
2 #R
2.1 CLS BILWIEKRSF=

KA CLS (1) 28 il LA, <1 B R 22 i, =1 %
6 i, SR AR R GEBE (5 1), PP R
Gy (10 ) e R Geped (8 ) , Hifth (5 #41]) .
RAEEMRBES d LN 8, kAEEREL HA
11 ), it 1 L ok 9 i, 28 Gl LA, R E
YIE N 26 +3 o/L, A 45500 207 + 34, HIA 1
WAREUMAE , e A7 15 25 T HLBGE < A UL
A B K i, I e BRI 14 ), MR R R
16 4], O BB 4 1915 6 B Y3 7 A [8) o 2k 32 4
28 i 8 JLrp, va A 12 i (43% ) ,BET 16 #i(57% ) .
2.2 FEEBEMKSESRILCLS RERMELE

WRBEPEAR T ™ FE e B E A — M I 7 A A AR L
CLS K HZA R 42.3% 20.1% J 1.3% ,AS[FIFERE
JHerAE UL CLS ZAER IR E R A G FE L (x
85.717,P <0.001 ) , H- g AR s 2l CLS A=
TR EEIE S — AR (P <0.05) , ™ i
KEZ CLS KRR T — MM EEREZL (P <0.05) . L
1,

x®1 FEAFEEREMRSESILEZE CLS HER
[B1(%)]
4151 %K CLS
— TR 304 4(1.3)
JEEE e 54 13(20.1)*
e BEEAR T 26 11(42.3)%"
¥ 85.717
P4 <0.001

ar 5 —fRIRBEAE 4L L L, P < 0. 055 b 5™ T il BEAF 401 LL 4K,
P <0.05

2.3 REBERBILLE CLS WERESH
PAPER] AR R R 2R ERAR ED

- 220 -



55 15 551 3 1)
2013 43 A

W E % &L &

Chin J Contemp Pediatr

Vol. 15 No.3
Mar. 2013

VeI ) e B A% . WBC i1 4%, CRP.PCT >2 ng/mlL.,
TNF . IL-1 IL-6 . [0 8% . FLi#& . PRISM Il ¥£43 . PICS T
g3 U ERREEAE AR 5E \MODS =3 Ay L 2 4
AT A B, 45 S R 20 BE I D) B R g . CRP
PCT >2 ng/mL TNF IL-1 IL-6 | [fil §% . FL % . PRISM
V¥ 53 PICS BF 43, ™ B ik 75 4 B 4K 70 MODS
=3 PMNER R ALEIE CLS Fl CLS 4 [H] L 2 F A 4
R (P <0.05), L3k 2,

x2 MREEBILKE CLSWERERERSH

[1(% ) 8 x % 5]
o MRS e

PEH

5 233(65.4) 16(57.1) (10) 0,102

s 123(34.6)  12(42.9)
RIS

<1 % 216(60.7)  22(78.6)

=1 % 140(39.3)  6(21.4) (331 0.000
L 196(55.1)  23(82.1)  (7.77) 0.005
BRFR 31(8.7) 3(10.7)  (0.13) 0.859
WL T R RS 46(13.0) 12(42.9) (11.35) <0.001
WBC 14.3£2.1  15.6+3.1  0.61  0.426
CRP 20 +4 42 +5 3.29  0.003
PCT >2 ng/ml 72(20.2)  20(71.4) (11.20) <0.001
TNF( pg/mL) 16 +6 3316 2.78  0.018
IL-1( pg/mL) 90 =33 136 +56 2.03  0.013
TL.6 ( pg/mL) 53428 106 +35 2.84  0.019
MR =6.67 mmol/I. 95(26.8)  18(64.3) (10.23) <0.001
S/ (mmol/1) 1.120.4 3.6£1.0 2.63 0.016
PRISM I 6.3+1.1 8.4%1.4 298  0.002
PICS 82 +7 7246 3.69  0.003
PR IR Ak 56(15.7)  24(85.6)  (15.24) <0.001
MODS=3 4 65(18.2)  22(78.6) (12.63) <0.001

2.4 REBEBILEE CLSHEZERSH

28I RSB R S A
SR logistic FIFAMHT, 45 5 537 0 R HEIE % 0K
SO PRISM T 43 g e 4 9 L % 26 CLS (94 57
yERSA S g

®3 KBEBRILEZE CLS E E X logistic @347

i H B  Wald)? Pfi ORf  95%CI

W 2.376 4.462 0.026
FEE MeRRIE AR TE 2.196 4.16 0.039 8.16 1.20 ~19.86

PRISM M4y 0.186 4.482 0.032 1.20 1.02~14.24
3 itig

CLS 3% — & A 7E 1960 4FfH Clarkson 257 42
HE SRR Ry E LA R 11 6 4 I A8 1 IR S AR RN AR

13RI P35 T 2 1) B 48, T S B4 B 32
R K P AV i 25 e R e AR T IRE 2 e L 2
S E T E KM A IR R R B, R IR 5 . £ PICU
H, Kk CLS KM R e e s, 2 LT 2 %)
L, TEHE RS % 28 R B BRI N 4% ~
37% . AW ST e 7 E AL CLS (9 % 2R R oK
7.3% JRILHRA K 5T% , S4RkiE—3%" . CLS £ &
HAE 1% AN LS B AT & AR I Y
F AR CLS 411 CLS A1 [ 2= F g it2# i X,
A RE AR 7% 16 BRI BIF 5 % 42 1 O e B UL, HL
CLS i /b o R W2 W CLS K FE I IR 2
Wt ASHFST 0 CLS 5 0 45 5 % B, 11 28 11K F
L5 8RN B 2 RRAIG, 22 850 1] 38 45 T IR IR ATLAIL A
WAIRYT A K BB RO, 3 iz M s i &
A Ry Bk RS AR SN RS e a2,
W e B A LIV I 4347 B 18R 1K SF-, R REXT
FHIN LB CLS A —& 1 Bl

T B i A WL AT D A e 1) — b 4 B 1 R
SV SBRAILAR N — ZR 55 LA PR, i — 28 %
A B ER AR e 1 MODS, S {H: AL R Ay e ol 22
ILRULESE T W e W R E 22— AR5 R
Tl AL 14 M B R UL CLS 19 & A SR ], e MK
e, T R RE RN — R B RE 41 R A R Ak
42.3% 20.1% % 1.3% , 254 G248 X, Hp
WeFEPER TR L K E CLS By FL ) % 5 , 7T E 5 e 25
PR ST R SIE P40 45 7™ 5, R o1 A B2 200 i g 495 7™
AR, BIE CLS LR P E e R L
KA CLS 1y el AR e, W1 S v T — M Mk B e 4
PR e B0 B 8, & 2E CLS 1Y AT RE PR B, BT LU
Xof R A L, T A 2 CLS k4

ABE Y 2 BRI L %E I ) BE B A% . CRP L PCT
>2 ng/mL TNF IL-1 .IL-6 . [fi % . FLF& . PRISM Il #¥
53 PICS 1143 " MR AE S AR 7e Fll MODS =3 />4
HZEFEE CLS 41/ CLS 41/ tb iR 25 A it i
Yo CLS 41 LA I S 358 1M T R it & A5 S 35 0 i
M, CLS 4R YL A5 Y i CRPPCT > 2 ng/mL,
TNF \IL-1 IL-6 Fh& , iX 5 R Ye 45 P 2 35 v ffi s p%
WG 201 28 0 TG 1 R TN (IL-1 TL-6 | 1fil /MR 36 £k
P BEMR A A S50 98 Pk 40 i -, T B A1 50
N BRI RN S, 518 4 5 R RN 254 1E
(SIRS) 45 5 ; [l 4 HH B [ R 2 198 Hh B0 et
Ftigi A5 , s BRI SR , S A — A TN, T TG
PEOGER, B InTE CLS' . JeRRAE UL B
WEFE =, A CLS 41 & 4B 1 38 M = o 4 19 L )
26.8% ,CLS 21 I {841 v MW EL 93k 64. 3% |, 52211

- 221 -



55 15 551 3 1)
2013 43 A

W E % &L &

Chin J Contemp Pediatr

Vol. 15 No.3
Mar. 2013

AR5 T AN E S8 BB, 4k 4 CLS™ . i
Ji B B LN 2% T AR b s o) AR , 2 R ot
EOINE CLS 1 kA, ABFIRES R % B E
SR H B 22, PICS #{i, PRISM I %43 # &, & 4E
CLS 7] fg s K, Hont 7™ 5 Jie 4 £ L, PRISMUIT
PEor L, B %Y CLS kA

AMFFE K ™ R T AE B AR 5 PRISMUIL 343
Je kA CLS WIS fE R N o HoW 7™ 5 ik 2 4
AL, PRISMII K /57 , 5 155 68 ™ 2, 17 109 465 Y00 J e b
G BB A G 25 51, nTREA B T R 51 CLS
TR 10, i L M B AE & FF CLS 9 B3 It
ORI

(& % X ]

[1] Tian J, Lin X, Guan R, Xu JG. The effects of hydroxyethyl starch

on lung capillary permeability in endotoxic rats and possible mech-

(2]

(3]

anisms[J]. Anesth Analg, 2004, 98(3) . 768-774.
RSB S 2R P R Er AR E 2L
FHHC AR LBRRE) Sidh 2 D1 2. JLRHE ek IR v (eRE PR
58) I HER TS [T]. PR JLRHR 2006, 44(8) : 596-598.
Clarkson B, Thompson D, Horwith M, Luckey EH. Cyclical ede-
ma and shock due to increased capillary permeability[ J]. Am J
Med, 1960, 29: 193-216.

Marx G. Fluid therapy in sepsis with capillary leakage[ J]. Eur ]
Anaesthesiol , 2003, 20(6) : 429442.

Zhang S, Wang S, Li Q, Yao S, Zeng B, Ziegelstein RC, et al. Cap-
illary leak syndrome in children with C4A-deficiency undergoing car-
diac surgery with cardiopul-monary bypass: a double-blind, random-
ised controlled study[ J]. Lancet, 2005, 366(9485) : 556-562.
MR, 436, (TR, X0, R M. AERE BMME S
WEEATELT]. T E 2 BE S, 2005, 25(5) ; 333-334.
Mandava S, Kolobow T, Vitale G, Foti G, Aprigliano M, Jones
M, et al. Lethal systemic capillary leak syndrome associated with
severe ventilator-induced lung injury: an experimental study[J].
Crit Care Med, 2003, 31(3) : 885-892.
AR R PR . SN R P B 2R B A

BWIIAYT 15 (2006) [J]. R @2 EEEIRE, 2007, 16
(4): 343-349.

(AR SO JTHE)

° 7% l%\ °

20130 018 R 0 1 B R TS MR A e

o B SEE [ EO0C T JT IS R A O B 7 R Rl i B AR 45 A, b ¥ 538 R B 2 B B e L ¥ JL 2 R o

HUbFOREERE B - BRI B AR RO DDA R — O IV SR UHE B T BB = BORRE S PR )
RN R M X, S 2 1) Se 0o LB BEO B i B 7 A 55
FRHEZOR
B BRI - 8 A Bt O AR B 2 T #E L e % )6
O NIIRE—— = BEBE , AR LA B 22T, IR B 45 B LT, WO ISR TAE 5 4L .
ARJG U ——Z B, AR UL B2, IR ERAE 45 % LUT , R0 i S RE EAE W 7 &l A 5
FLLE
PRIMIERF—— = BE , AR LA 227,40 2 DUR NSRRI AR 3 4R L L. BF5ede2A D, Bk ac T
BETE o

BB L =R B, KR UL A I AR M B TAR 3 4R DL b AT e O M SRRk B 22 1

% IE .

BB A OO0 BARHE A TR SRSMERR A 5 Q0 AR L AR S5 B

] 2013 4£ 8 JJ %2 2014 427 J (—4F)

oo G BYORIG YRR 0 A TR 9 A 9O 4 T AR TS EEN (R AR 10000 SO/ 4R,

8000 TT/4F) .

A I TERB B WA NG RER O R R B S S A A AN RE T 201345 A1 H
AAFHE R Ao 2013 45 6 F Ay 2847 i (b s B ] 23 473 % )

AR ML F¥EAR 7 % 1678 45 (200127 ) b ifg JL 3 P& b RHEER

H i :021 — 38626161 x 83082/83181 & E:021 — 50904612, H1 353 7] M B P35 T %k : www. scme. com. en

B R R £

v RS 3 R A R A B v L B
2013 4£3 J





