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Pleth variability index combined with passive leg raising for predicting
volume responsiveness in children with septic shock

GU Fangwei', ZOU Yongrong”, DING Ling”, ZHOU Xiyue’
(1. Emergency Pediatric Intensive Care Unit,2. Pediatrics ,3. Department of Internal Medicine-
Cardiovascular ,Ya’an People’s Hospital , Ya’an 625000 , Sichuan , China)

Abstract: To analyze the clinical value of pleth variability index combined with passive leg raising for predicting vol-
ume responsiveness in children with septic shock. Hemodynamic changes including heart rate (HR) , central venous pres-
sure (CVP), mean arterial pressure ( MAP), cardiac index (CI), cardiac output ( CO), stroke volume variability
(SVV) and pleth variability index (PVI) were continuously monitored by PICCO and PVI monitor in 68 septic shock chil-
dren before and after PLR test. The percentage of CI increase (ACI) = 15% before and after PLR test was classified as
response group, and ACI<15% as non-response group. A total of 113 instances PLR tests were performed in 68 children,
of which, 52 instances were defined as response group, 61 instances were defined as non-response group. The SVV and
PVI of response group before PLR test were higher than those of non-response group (P<0.05). After PLR test, the CO
and CI in response group were increased (P<0.05), the SVV and PVI were decreased ( P<0.05) , and the HR, MAP and
CVP did not change significantly (P>0.05). There were no significant changes of hemodynamic indexes in non-response
group before and after PLR test ( P>0.05). Before PLR test, SVV and PVI were positively correlated with ACI (r=0. 887,
0.901, P<0.05). When the cut off value was 14.69, the AUC of PVI was 0.923, and the sensitivity and specificity were
90.4% and 85. 1% respectively. When the cut of value was 12. 58, the AUC of SVV was 0. 955, and the sensitivity and spe-
cificity were 88.9% and 87.4% respectively. The results showed that PLR combined with PVI and SVV could effectively

predict the volume responsiveness. PVI, as a non-invasive monitoring technology, has better application prospects.
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AR TRIGYT I U, I X 25 3k 2 30 B AR R A
HER T, SRR S IR IR T O SCHE . BRTE I R 22 LA
L3> (heart rate, HR) . H7.0> ik J& ( central venous
pressure , CVP ) S5 FE BRI W 28 1 S iz, (H 2 i 752 3
P . 3 o s L M JFE R R ) g 45 TR R 1 5
M 7 LA A OB A5 SR AN AR A T A S 4
¥ (pleth variability index, PVI) 1 ¥k 5l 44 B i 56
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1.1 —f&ER

YEHL 2016 4E 3 H % 2018 4E 5 H e AR E
B JLBHICIA ) 68 il e B A 8% G Mk AR 7 JL B A BIF 5T
MR, AAFRE: (1) £F8 (R A7 R 2%
GVER TR WA 1 ; (2) HLMGE S 3ARYT LE; (3) &
IR T ANELZ B IMLFE TN AR D
Bk 71 ( mean arterial pressure, MAP ) fI% T 1E # [A]
WAL 20% L) | ; @HR 5 T 1E% FE JL#E 20%
s b @i%Z2 h JREIET 0.5 mL/kg - h;@IfiLFL
BR/K S TIER R LE 1.5 e B bR
W (1) FEAE O 1550 O IR PE IR 72 B AN B 56 25 =
WEJLEE s (2) FAAEREsh ik A48 | rboc § Dk 5 45 sl 4 R
WA RIE L ; (3) fETE I N & L2 (4) 7
PRSP o JE 95 R0 8 it 20 Jok s R L3, 68 151 Ik 75
RERYLPEARSE L, 55 32 i, 4 36 i 4F#E 1 ~6
& PRI (3.2421.76) %, 68 Bl JLEE LT T
113 W PLR K56, H A 28 697 RV Y 52 Bl
(46.5% ) VA JA FLINE 20 5 % 25 B0 1697 T8 2 W 1Y 61
BIR (53.5% ) AR TC A, H R4S 13 6,

passive leg raising;

sepsis;  septic shock; fluid resuscitation; volume

1720 B AR 1 ~ 6 % PRI (3.31£1.70) %5
TCN 19 ], 2 16 B4R 1 ~6 % S IAR IR
(3.21+1.81) %, WL JLEMMER AR LA 2
TG EE X (P>0.05) , BA WLk,
1.2 MRAE

L3N KBRS TR K 54, & e sh ik °8
B PICCO F45, Wil CVP 0> 8 %X ( cardiac index,
CI) O H 1 (cardiac output, CO) | F i 1 A8 S i
(stroke volume variability, SVV) ., #%4#% PVI WX,
PP AR B4R, W PVIL, PLR A5 B
SRR . T R R A L EE 2 450 2 B I 4E R
2 min, JCSR ML 30 )22 2880 5O R U EMAZ
UGB A T &L 45° FF 445 2 min, 0 R MR Bh 122
0, PLR I [R] M0 45 16 P 25 9 i 0 5 25 4 i
R RIS, KR ETE C1 3
HE T (ACT) =15% LE A 3 5 =IRI7 A I
N2 K ACI<15% 1y L I3 Sk X 25 1037 97 J6 I i
7, ACI=(PLR J5 CI {f§-PLR Hj CI {E)/ PLR i
CI fix100% , X} F[A—JLE#ITHEE PLR ik %
/D [a]f% 24 h,
1.3 SitZEFHE

ARG Hr R SPSS 22.0 Siit2gdh it it
HPORHL vxs R, PIALIA] FL R FH 9 3 ST R AR ¢
R B, [H 41 PLR 56 A 5 L BOR FHECN ¢ #5568, 11
BORRAR TR, R X K5, R Pearson 154>
Hr HR .CVP .MAP .CO .SVV I PVI 5 ACI f4H %
P, RAZIAH TAEMZ (receiver operating curve,
ROC) 43 4fr PVI,SVV  CVP J] B 25 Ht 52 07 14 {8
Ph P<0.05 H2EFAGI2EE L,

2 % R

2.1 P4EJLE PLR RGBT/ MK 3h /15

W4H PLR X% /7 HR \MAP .CO .CI Il CVP H;
BESIGHFE L (P>0.05) ,BH RV H SVV
PVI & TN (P<0.05) . A4l PLR 35
J5 CO.CI JF (P<0.05), SVV PVI f&1{ (P <
0.05) , 1 HR .MAP F1 CVP JCH] 278 (P>0.05) .
ToW A PLR 95 1T 5 4% 8 r 32 JC I S 2 A8 (P>
0.05), W1,
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F1 WAILE PLR REBIE MR S1F LR
215 s [ n  HR (¥X/min) CVP (mmHg) MAP (mmHg) CO (L/min)  CI (L/min-m) SVV (%) PVI (%)
BRB4L  PLR 52 112.2£18.4  7.4%2.9 63.5+12.7 5.51%0.75 3.41+0.61 21.53+4.09  21.04%6.57
PLR J5 52 118.5%20.3  7.0%2.3 67.3+13.4 7.1420.93 4.230.67 10.89+3.17  11.2424.72
a 1.658 0.779 1.484 9.838 6.526 14.827 8.736
Pl 1.001 0.438 0.141 0. 000 0.000 0.000 0.000
TR B4l PLR A 61 113.5£19.0  8.3%3.2 62.8+12.2 5.6320.71 3.30+0. 64 11.07£3.29  10.61x4.64
PLR J7 61 115.8+21.4  7.8%2.6 65.0+11.8 5.84+0.78 3.47+0.59 10.69+3.44  10.35+4.81
2 0.628 1.459 1.012 1.555 1.525 0. 624 0.304
P2 0.531 0.147 0.313 0.123 0.130 0.534 0.762
3 0.368 1.703 0.298 0.873 0.930 15.063 9.589
P3 0.714 0.127 0.766 0.385 0.354 0.000 0.000
4 0.684 0.995 0.970 8.082 6.412 0.319 0.989
P4 0.495 0.251 0.334 0. 000 0. 000 0.750 0.325

PLR . B Sh 46 MG HR /038 VP APl IR ; MAP  SF-I B E 5 CO Ui i 5 CL O 488G SVV L AR A8 53 5 PV Gl 728 5748
Boil, Pl FoRA R4 PLR ARIGRT G L2, P2 RR RN PLR B HT 5 [ 3, P3 . R 4l PLR RIS AT LU 4 4, P4 FaR ML

PLR iR 505 g

2.2 PLRRIEBIMITE SN /1536 4R5 ACI B9HE XM

Pearson Z3#T %7~ , PLR {5/, SVV #l PVI 5
ACI 2 1IE A6 (r=0.887,0.901,P<0.05), i HR,
CVP MAP fil CO 5 ACI TGAH&ME(P>0.05), W
%3,

%2 PLRIREATMIR BN NFIERS ACI BIHEX S

ity r P i r P

HR 0.304 0.359 (6{0) 0.297 0.283
CVP -0.386 0.105 SVvV 0. 887 0.009
MAP -0.241 0.304 PVI 0.901 0.000

PLR: $ SR MRS s HR 0 VP HO KT s MAP -2 3)
JikE 5 CO < Uiy He Bt s SVV o SRR A8 53 B2 S PV I 78 S F5 4K

2.3
&

cut off B 14.69 I, PVI 5 i 25 £ 5 I #Y
AUC i 0.923, R BB FRE 5 BE 73 3 R 90. 4%
85. 1% . cut off {E HL 12. 58 W}, SVV il il 7% & Fz [
) AUC 24 0. 955, 7 B ARy 5 5 40 31k 88.9%
87.4% . SVV Fl PVI 0 25 15 52 W, ) R 1 v, L
%3,

ROC Hi& 447 PVI.SVV HIBT R E R MK

=3 ROC HZ& o # PVL.SVV Hi &2 R K HME
1647 ”f“.ftﬁ AUC  REEE/% #RREE/% 95% CI
0]
PVI 1469 0.923 90.4 85.1 0.803-1. 041
SVV 12.58  0.955 88.9 87.4 0.812-1.053

SVV. AR AR 5 5 PV, PRI EAS AR 4 AUC, 4 T i
15 cut off; A ERRWTE

P& Frank-Starling 20T A1, 440 F.0 DI RE dl £k
ZEMITE S #NR AR IS HE R CO, MGEHE T, I 75 i
J N7 BAE ;24 4k 0 T RE il 287 R A B, 5B 9
ODINEEAR 4T H H i BE s A 2 St — G
FE G far 0 T AP A T L B X R IR IR T
JVE, R 25 daak 22 08 S8 AN A o AR O, B A
HEMIGIKE X, BRI IKZ R HR ,CVP 4545
PRI i SO, HERA PR 22, B 25 I i 3 ) 2% 1
IE AR B HEAE | 2501 SVV 253 S Th BEPETE br ik
FHF25 1 OB (0 R W7, 8K T2 20 s ) B 10 A AR
AR, HE e 4%, BRI T G R H . 4R
K PVI WEIASCRE |7z T 138 30 J1 2 W5, PVI A
AU —Fh TC A W A it ELRE % 52 A 55 142 2 Wi
D, PV ST A 1 8 A5 7 Wi J&1 300 v 1 3h 28
Ak, BB AT SR R TR AR A 68 R T AR
A RS

AR PLR G850 488 25 1 1 far 3 50 3 Al
BE TR ARG IR YT A B N, SUSRBE B 4R
45° 1E K2y 150 ~200 mL {1 I 5 Bk A Jie i ik [l
TR D o BB BCRT, 1l SR 2T R
ik, XUBRF 7 I I R g 25 14 I R i 67 47, A SRk
Bk A T Rl 11 26 A2 O SR o0 IEATS A it 45 g
3,00 PLR J& CO CI 548 b bl 2 55 0 5 2R e ik 4b
T T RE Al 2P 2B A7 e 5k A 90 T AN 4 st ]
PLR J& CO.CI Z 48 bn A E LA R 5
gt i 75w AR 5 Fe A, PLR X503 i A B B
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I 38 BT 58 1AM R 36, AN T 2 AR P RN, 3
RN 11§ R T T o UL e o X = I = B = S
GAT AT R R

ACEEF BN, 113 K PLR iR 5 b3 5 8877
BRI 52 IV (46. 5% ) , % 45 536 97 Jo ) B 1Y
61 B (53.5% ) o ASBIEFE H R 25 5 36 97 A3 R 1)
e (46. 5% ) WAIK T Durairaj 25 (50% ) DL K ik
FHRELE(58. 1% ) A BRI, e LR T g 544
NIRRT B A DL B 1 ™ R A G, HH
PURTE H — 2 2245 1 BB 3 0 R iR T R A N
1, AT H 4k 224, & WA TS 3k 45, [
NS , HE—2 9T & B, 6 5 A G S5
4 PLR iREQ AT HEERE Y HR MAP F1 CVP 2500
Giitepag X, HFAAE PLR i 56 B 5 13X 2o 38 bR ok &
A AR R OC /AT i HR \MAP il CVP 5 ACI
ToASeE, XS5 LI HR MAP Fl CVP X 2Eif
AFEBRAE TC T W B B i £ 35 XA B 05 R 9T I AR
R

SVV \PVI %5 25 T R 1 16 A i 4R R Z 9 T
R O B FI W, AR SCEE IR R, B VAL SVV
PVI & & T o I W 4, A I 4 PLR R 5 5
SVV PVI B @ F&AK, HLAHSE 087 7R SVV PVI 5
ACI 2 IEAH G, ROC M1 2653 7 71 : cut off {H ML
12. 58 B, SVV il 25 & K 9 AUC 24 0. 955, R i
JE R S 43 ]y 88.9% (87.4% ,F W] SVV figfg
AR S-Hb ) W7 R0 B IR B IRIR T IS i S, SR
M SVV & TG, HEEE e, —EF A 1R
il 7 HAG PRI, PVI BRTE ) 2 T sh
SR W A BFSE T ROC HHER 20 BT 878« cut off {E
B 14. 69 B, PVI FUNZS 5 )N AUC 24 0. 923, R
BB AR S22 91 M 90. 4% (85. 1% , W PVI #|
W5 it S RO 5 SVV 24l

25 FRFR  PLR BES PVI FI SVV BIREMS A S0th
TEA B A SR Y P AR 7 LB X AR B IR IR T I 2
SN T PV AE g —Fp oA | nl 3% 22 W 1 8 b,
AR RS, AR MAA U AR . 159
NI 50 | R — 5 A PLR 12560 19 1] ifn 7
T2 R DA B WAL 1) il AR A AT RE X
PVIE /=520, W35 E4 5 WG IR TAEh it —25
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