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Predictive value of peripheral perfusion index before and after the treatment of

liquid resuscitation for 28-day mortality in patients with septic shock
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Abstract Objective: To investigate the predictive value of peripheral perfusion index(PPI) before and after
the treatment of liquid resuscitation for 28-day mortality in patients with septic shock. Methods: A prospective
study was conducted on 213 patients with septic shock who were treated in Intensive Care Unit(ICU) of the Sec-
ond Affiliated Hospital of Hainan Medical College from January 2019 to January 2021. According to the 28-day
prognosis, the patients were divided into the survival group(n =157) and the non-survival group(n =56). Univa-
riate and multivariate Logistic regression analysis were performed to identify the influencing factors of 28-day mor-
tality in patients with septic shock. Receiver operating characteristic curve(ROC) was applied to analyze the pre-
dictive value of PPI level before and after the treatment of liquid resuscitation for 28-day mortality risk in patients
with septic shock. the correlations between PPI level before and after the treatment of liquid resuscitation and Sep-
sis-related Organ Failure Assessment(SOFA) score in patients with septic shock were analyzed using Spearson
correlation analysis. Results: Of the 213 patients included in the study, 128(60.09%) patients were males and 85
(39.91%) were females with a mean age of (52.26 % 18.18) years. The total mortality in 28-day was 26. 29 %
(56/213). Multivariate Logistic regression analysis showed that age(OR =1. 033, 95%CI: 1. 006—1. 061, P<<
0.001), SOFA score(OR=1.153, 95%CI: 1.010—1. 316, P=0.036) and PPI at 6 hour after resuscitation(OR
=0.508, 95%CI: 0.363—0.709, P<C0.001) were the influencing factors for death in patients with septic shock.
PPI before resuscitation and PPI at 6 hours after resuscitation were negatively correlated with SOFA score(r, = —
0.309 and—0. 387, respectively, P<C0.001). ROC curve analysis showed that the area under the curve(AUC) of
PPI at 6 h after resuscitation for predicting 28-day mortality risk in patients with septic shock was significantly lar-

ger than those of PPI before resuscitation and SOFA score(0. 880 vs. 0.793, Z=2.270, P<C0.05; 0. 880 vs.
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0.758, Z=2.270, P<<0.05). The optimal cut-off value of PPI at 6 hours after resuscitation was 2. 06, and the

sensitivity and specificity were 82. 14 % and 80. 25% , respectively. Conclusion: The increased PPI level at 6 hours

after resuscitation was an independently protective factor for 28-day mortality in patients with septic shock, and

had a good predictive value for 28-day mortality risk in patients with septic shock.

Key words septic shock; peripheral perfusion index; predictive value; mortality
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L R 2 25. 090 1Y M B3 0E f8 B R R Ol e 5 1 IR
FET-RIGANE 37. 2% K L B30, Pk, 45940 )
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Jatl, AR E 1 35 80 (peripheral perfusion index,
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1.1 HFRXT 4

YEHL 2019 4FE 1 H —2021 4E 1 H W RI7E Fe b &
E WE % 55 (ICUD IR YT 19 213 1] ik 75 MK 72 i 3
FBF g R 4, Hodh B 128 5] (60.09%) , Zx 85 i
(39.91%) s 4E 8% 21 ~89 %, ¥y (52. 26 £18. 18)
% AR EE AR F bR E IR AR BB Z
Bt s 2 509 E MR8 Y e Ak 0 B
H5HiE B RERER.

PAFRUE: DTS 2016 AEBRIN EHAE EEF A K
AT A e B A R R 1 R T e S B =k [ B R
(Sepsis-3. 0) )R FEEHEAR s 2 Wibn s QR i =
18 ;@ H KM EI A ICU B <6 h, H ICU {5
P =24 h,

Hebspr e . Ot A ICU MIE 2 WK E 95 &
@ 4 U 8 8 i LA 43 £ s O FFA H0 R 3l ik P 2 1 95
WG B SR AE A R i R A 2E L R N 7
BUOEH s O AT 1225 B ol Tk o 2ok 1, 9F

AR BON BT 09 A8 s O I {8 e g 41 1 2
YRR OIRIR TR 52 8 (BE 15 28 Ui SRR
I

1.2 Wk

WO BB B — PR AL R A I PR S AR
Ji 48 40 (body mass index, BMI) | Al 95 9 | Jak Yy
PRALLA A ICU 55 —A> 24 h (IR FE A AH G A% B
¥ Al 31 (sepsis-related organ failure assessment,
SOFA) W4y, i & 9 Ja 6 h i) MAP, . R
(heart rate, HR) . & H ¥ I ]t & (norepinephrine,
NE) 7 & A /NF PR &, DL 24 b VHCF- A A28 d
FETE BN, WKAERET 28 d FUSTE M. 20 MAFIG 4
FBET AL, IF L35 9 4 A8 35 09 I DR W R RN &2 95 Wil I
PPI1 /K,

T WA B E A ICU Ji ¥ 2 B 5 MK i 12
JrE T HATIR T G T B UM A W RE AT
57 &5 H AR PUE 25 W6 T R s kg 8 T I D
SE-15 3 ik . (mean arterial pressure, MAP) Hl1 % N
P Ik rp s R K A T M DU HR 0 8 UK R Ccentral ve-
nous pressure, CVP) MR F 3 H b5 T 17 1397 (ear-
ly goal-directed thempy, EGDT) Jy & # 6 h it 5
it FE HRAL R YT (Bundle) 17 1R & 5 L 1L 4505 1R 25 9
N PR A B 2% B SR R RE YR T R LR B IR T
e, XTI A R 6 h I8 U A R B
NELEIRITERLIT His : OMAP=65 mmHg;
@CVP 8~12 mmHg(1l mmHg=0. 133 kPa); ®
JREE=>0.5 mL/(kg « h),

S E G A XA AR E A ICU B
U5 mL @k i, B0 (3000 r/min, B 02 12
8 cm) 10 min, 43 & ML MK 5 R AFE T —70 CE&
FHUKAR . R %K H 37 7600 4 H 3 4 4k 43 Hr A
7 I FLAR (lactate, Lac) | IfiL /R 2 A (blood urea ni-
trogen, BUN) | L& ILEF (serum creatinine, Scr) Fl
C-J2 i 25 1 (C-reactive protein, CRP) ; 2k ] Hi, fk 2%
&6 43 AT iR KT I Y B 4% R (procalcitonin,
PCT)IKF-,

PPT il 4 . i FH R M 97 3% 4 (IntelliVue
MP70) | # 1% 5 ik 4 s 37 A A7 s I PP, ) &
BBV X8 Ay g I O I AR AR B AR A S s ) = R
R FB A T AE TSP R A I kA T S 52 X 1Y
6 i U A B CHR HE IR AF) BOJC B B B B L B A
G m W - B8 BOE e 5% PPL 4
30 B 5 — W PPL F¢4E 5 min, BOFBIET, 105



E

PRI L 45 VAR S T i A0 ] I T A BOK S ok e M R TR R R 28 d AR T KURR: B0 4 (B A4 T 5

+ 379 -

WARE BT AR E I8 )5 6 h i) PPI{H.
1.3 Hit¥#hk
K HI SPSS 19. 0 Ge it 3R AF #4788 7 b . 1E
BRI REERILL x5 Fas, B4R H R
ST AREAS ¢ K305 O 25 40 A 1) T 8 958} DA v 43 B0Rn
VO3 7 85 M (Pos s Pos) 3R, PO 4H ) 1L 38R
Mann-Whitney U i 5 5 31 %5 ¢t DL BRI B o %
(VO RN R ¢ K. PIAS48 45 (0] 19
FHEPETEAL K H Spearson #HR0H7. RIHZ W%
4ogi%tic B3 43 A 4R T e B R TE s & 28 d BT
H 52 R 2R 5 4 i A7 R 3 T AR RRAE i 26 (ROC if
4O IFVEAG 2% 6 b5 ) ik B PE K 5E &3 28 d BB TR
SR TR M, T B ROC £k F i fL (AUC) &
95% E i X [A] (95 % CI) , 52 # Wi {8, 11 5 f K

BE VRS AR, R A Medcalcel5. 0 Sit
P Z k% B AN W 48 B B9 AUC, BL P <<0.05
KIRERA G L,
2 #R
2.1 POZH R IR ET IS 0 m R Bk 8K

e FEPEIR TS B 3 28 d R LR A 26. 29 % (56/
213), WAL PE ) SE b A L B
AT PCT.CRP, Scr il BUN /KFEA L, 227 T
Gt FE X (P>0.05), MBHEREIT 48 H
M AE % . SOFA 1745 & 75 Lac. Z 93 J5 6 h HR.
BHJE 6 h NE Fl & .24 h WA 45 5 77 5% 20 A0 1
B2t =, 1 BMIL & 75 PP Ml 755 6 h PPI
S5HFGEHMEH B EK, ZR ARSI FE X
(P<<0.05), L% 1,

1 AARENEFIERKEREE s

R A =157 FET-H (n=56) Z/t/y* p
P (5 /2o 95/62 33/23 0. 354 0.552
a4 49.21417. 34 60.81+17. 89 —4.260  <C0.001
BMI(kg/m?*) 25.58+4.43 24.2942.98 1. 999 0. 047
SOFA ¥4/ 4% 8.7543.28 12.0743.60 —6.348 <0.001
SEah g /B

18P0 3T 23(14.65) 8(14.29) 0. 004 0. 947

e I 40(25.48) 19(33.93) 1.472 0.225

W R R 31(19.75) 9(16.07) 0. 365 0.546

COPD 20(12. 74) 10(17. 86) 0. 894 0. 345

I i % 95 25(15.92) 12(21.43) 0.872 0. 351
JRYLFAL/ 1 (V0 2.765 0.424

it 58 JR 76(48.41) 22(39.29)

W IR R IR 20(12.74) 6(10.71)

i e IR e 48(30.57) 24(42. 86)

Hih 13(8.28) 4(7.14)
RNV P iE 7

PCT/(pg+ L7 11.1349. 43 9.06+10. 10 1. 380 0.169

CRP/(mg -+ L™ 20.9049. 97 20.934-10. 11 —1.303 0.194

Ser/(pmol « L™1) 110.04+59. 19 117.304+43.19 —0. 840 0.402

BUN/(mmol « L™ 1) 9.9945.75 10. 904, 92 —1.045 0.297

Lac/[M(P,; ,P;;), X10° « L™ ] 1. 80(1.35.,2.26) 2.32(1.63,3.55) —5.114  <<0.001

PPI/[M(P,; ,P;5)] 3.06(1.42,6.37) 0.70(0.24,1.80) —6.508  <C0.001
BINE 6 h M K5

HR/( » min ") 91.00419. 69 101. 64£23. 60 —3.291 0.001

MAP/mmHg 89. 41422.79 86.54422. 83 0.811 0.418

H/N R/ (mL » kg™« h™ D) 0.81(0.50,1.24) 0.67(0.35,1.10) —1.215 0. 224

NE #|4#/[M(P,; . Ps;) opg + kg '« min '] 0. 44(0. 20,0. 44) 0.50(0.40,1.45) —4.771 <0.001

PPI/[M(P,; ,P;5) ] 3.77(2.27.6.45) 0.74(0.18,1.91) —8.449  <<0.001

24h W AR5 /[ M(Pys ,Prs) smlL « kg '] 16.90(5.50,2.95)  27.05(13.65,38.55)  —3.586 0.005

1 : SOFA 4 k34 M 56 88 B IR A1 s COPD S48 1 BH 2€ 4 il 9% s PCT A B 45 28 JiL; CRP 4 C-J= 1 28 15 Ser 4 IfiL L
B s BUN MR A ; Lac A IMFLER s PPT A 4H A HEE 5 50 HR N0 MAP 4 8 kR s NE N H B IR .

2.2 HEAHETE PPI K5 SOFA ¥4 (4 41 56 4
43 Mt
e T AR 5 B B 98 e PPL KSE 5 SOFA

PES I AR 2 M 43 B 42 Spearson B AH 3¢ 70 b 2 3R
F W, Z A7 PPIMIE J7 )5 6 h PP1 JKE 5 SOFA
PEAY S A& G, 435 — 0. 309 AT —0. 387, P <<
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2.3 MR 28 d FETZRE WA N R A b
BHRRESN P AEE XA ENAZHE
Logistic [ 9 J5 F2 , 45 3 % B 4F #% (OR = 1. 033,
95% CI:1.006 ~1.061, P <C0.01), SOFA i} 4
(OR=1.153,95%CI:1.010~1.316,P =0.036)
FE G 6 h PPICOR =0.508,95%CI:0. 363~
0.709,P<C0.001) & e B MR v B 28 d FET- 1Y
Sz R, LR 2,
2.4 HEIHETE PPLKSE M SOFA ¥ 43 X%t ik 7 1
RTE B 28 d FET KU B 110 1L
J T J5 0T )5 PP K E Al SOFA 343 78
TR e 1 Pk K v R 3 28 d i BB S 1 N A 1

X7 ST PPILAE 95 )5 6 h PPI Al SOFA 340 i 1
ROC W&, 455 WoR & 75 a5 PPT il e 5
R F T AR 1 ROC 4k T AL (AUC) Ky
0.793(95% CI.0.732~ 0.845), & {£ #& b &
109 CREURRBE 69. 64 %0, K¢ 5 )& 80.25%0) s E 5 6
h PPI i AUC Jy 0. 880(95%CI:0.829~0.921),
AR #R W (E A 2,06 CHUIER B 82. 14% . ¥F % &
84.08%);SOFA PE43 1 0. 758 (95% CI : 0. 684 ~
0.814) , AW E N 8 70 (HURE 87.50% 457 5+
B 54.78%), B IRJG 6 h PPI 1 il ik 55 4 fK v i
F 28 dJRIERA AUC W] B = T & I 85 PPI fI
SOFA 43, 25 HA S %8 X (Z =2.270,
3.211,P<C0.05), W% 3.K 1,

K2 MEMMATERE 28d FET-XKE L EE Logistic B 134 47

i H B SE Wald y* OR 95%CI p
A 0.033 0.014 5.812 1.033 1.006~1.061 0.016
BMI —0.105 0.057 3. 384 0. 900 0.805~1.007 0.066
SOFA ¥4 0.142 0.068 4.419 1.153 1.010~1. 316 0.036
HR 0.009 0.010 0.799 1. 009 0.989~1.030 0.371
24 h ARV —0.004 0.012 0.122 0.996 0.972~1.020 0.726
NE #| & —0.052 0. 352 0.022 0. 949 0.476~1.893 0. 883
Lac 0. 271 1.159 2.922 1.312 0.961~1.790 0. 087
K IT PPI —0.187 0.110 2. 880 0. 830 0.669~1.029 0.090
)5 6 h PPI —0.678 0.171 15. 809 0.508 0.363~0.709 <C0. 001

¥ SOFA N FFIEM XL B ZW it HR N0 FR;NE HEHE FIRE  Lac MIMFLER ; PPI M4 EIRE T F6 %k,

£ 3 E75HT PPI.E 755 6h PPI 71 SOFA iF 4 ¥ B 82& 28 d £ =) ROC B £ 2 4F

Ein AUC 95%CI I SAE UKL/ % ERE/ N BRI
B J5Hr PPI 0.793 0.732~0. 845 1.09 69. 64 80. 25 0.499
H 75 6 h PPI 0. 880 0.829~0. 921 2.06 82. 14 84.08 0.662
SOFA {43 0.758 0.694~0. 814 8 4% 87.50 54.78 0.423

1 . PPI 41 8 E 48 50 SOF A W i 35 0 AH 6 28 B 2208 A 11,
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I R A8 L, (H & 5 26 T B8 2R T B 5 R B L 4%
SR EE R A N S AR R T R 2 R Y BT BRI
B — A~ EOE Y 4 3 T AR ) ) AE Yang
AL i d5 B R 9 Hb L 3 5 W2 1004 191 il B MK v
BEMPG R, H 28 dWIEE N 23.4%, fEA
WFIE A TE Y 213 i 8 MK 78 BB 3 v, 56 91 R 34 3B
T-.28 d AR 26.29% , 5 bR E A — 5,
PHL U JHe B PR A v SR 3 LA B 25 W TS L g 5] A I
PR Az ) T A, 0 U B AN R T R JRURS: 1 e
BEMER T B X T R R B B R IR YT NP IR T
Y w ok m e, REAEMFoE 45 R R0, e B vE AR e =
L B A B AR RRAE 2 O0E PR BE A, LRGBS AR
TG IR B AR AT B 2 1E J5 A5 SR FE S A7 7E , 730 2l 36 1k
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% E e AT A A R O R R S g

AR AT AR L B R 5 AL A A GO
PR ELA A DG e W5 B Ik 4 20 3V A AH O 48
B K 78 Ak AT [R] A R e AL A4 B I R 00 O T O
PPI J2 Bz jk & & $8 3 41 22450 4n 3% 3l /0 3 ik il %6 5
A3 S AL LU0 an B UL PA L Ik i 45 e IO B Y
FU AR, 388 38 W 4 430 e Mok 49, 4 40 0 B DO 53 3
A5 o A B ok R e e R i AR Ak, 7T JE R L S L S
J2 W J Bk A ] 2 23 Hp /N sk 0t 3 A O R —
ol 1 {6 G B | % 0 140 DAy S0 ] 4 2R 0 A 1 R B EE AR
Z s N TR AL U AN R HOKSE RGN
F 1.4 B IR 5 A E AR I IR 46 A G 1
A1 JE] I T R S I AE N PR A g
K, MR R B WA E TN 8 h e FLRIERER S
PPI £ B FIEM K. E 7 8 h 5 PPI=1. 4 &% PPI
<<0. 6 F FLIRTE B 2 4 =, W 2 2 1E AF JH 41 UK
T A TG PR e 1 AT B T LR T B

AT R e A0 2l S T
FEAERY . BMI.SOFA 43 . Z 5 Al Lac. 755 6 h
HR.Z 75 6 h NE fl & . & 9 i /5 PPI KDL K&
24 h WAl 5 T 22 5 A G (P <C0. 05)
B — 2 2 W& Logistic [\ 54> BT 25 H %, 4F
1% SOFA PF4> FIE J5 )5 6 h PPT & ik 2 MK 70 &
H 28 dAET- MM R R, A F K, W
WAEH Z MRS I IE LR 23 E T AR
WL RER . H B s D RE L I TR T A AE & D RE A
REBERE I BB BT B IR S BRI R AT T4
SRAEGE i, FEUOREGAMA R WA,
SOFA ¥ 43 A& — A4 148 e 55 4F A0 ¢ 2% B 2 58 F 1
1) et AP 2046 A, S B2 B ) BE R A 00 7 R
3 (LS g DU 15 6 B, O 5 AR R TS A OE
AT SE & B M F IR s sE T4 R B B R R PPI
KR FAE 6 4. I 5 SOFA ¥4 & & 2% M
K (P<20.05), 2B PP AE Sy ) e 41 J&] 1y, 37 8 1 48
B o 1 RLPEAL SRO0E BROIR 25, PPT /K - B AR | 90 0 2R i
M, I 528 B D RE R AT (0 7 AR S R E VI,
SR, AR ST & 0, BT R AR 7 SR 3 28 d AE T K
5% 955 6 h PPI /K F %4 P14 56, M 5 &2 95 /iy
PPT 7K F-AH S& M A /0N b B 2 245 W5 AR & 95 il Je
PPI /K25 4k B A5 5 2% L, Brunauer Z5% fF 5%
SR e BEAE 12 W0 0 30, 2 00 BT I 2 TR Y
I Bl g 2 A e — 30hE il TR A 95 AR T 4 IE
5 IMEsh i FEANE THLREEMAS . WhE
PR3 A JE A 2B R, R O 3E TS 5 B A1, Menezes
SRS R B e FE AR AR A AR B R IR T AT
SN JEFETE W /D PP K S BEAG I 5 0% 17 7™ & R

YR O WA 5097 J5 PP JKF T e 8 ] 4

AR TN 2 e o 14 AR 58 R BE 38 ) I AT X 4

SARMIGRAE R 2, P, S0 HE T 4R 28 5 AR

JHe w5 RE U5 1Y 22 4% B D) BE B A5 1) B AR B o B

A ETEAE T RAG R -5 T )48 b 545 0] BE T AN

JE e P IR e BB AR O 1 % i, B R — Al e L4

SN OO A T PE A g R A0 GO PR

20 it S T R SO0 A 1L O B g 2 3k B A2 A

JEIHE A RE AR 2 4% B T REBRE A & A 8, DA Bl 3%

AR,

H1 T e M IR T A AL 52 2%, EL™ AR R R

I PR 2 AN — ., i i Z PPAL TS 19 S Am vt R

T HE— 2B E PP K P e o P AR 32 f8 3 TS 1Y

WA . A 5T i 2 ) ROC 4k BLE I8 )5

6 h PPI iy AUC 24 0.880 (95% CI: 0.829 ~

0.921), Wl & K T & 75 §if PPT Al SOFA 3 73 )

AUC(P <<0.05). Y& JiJ5 6 h PP fie HE B W H

2,06 I FA AR G ) F5000 BORREE (82. 14 00) Ry

5P (80.2500) . L. K355 6 h PPT Al Ay 4]

ol fie g MEAR BE S A 28 d BB T U A L T H

Zi LRTIR . IR 6 h PPT K Th i 2 e 2 1

PR 38 BE T 1 DR 4 DR ZR X I 2 1 K T A A Y

28 d FE T XK HA R4 1 F00 A 8, 7T R k2 J

MR TR AR R W T A M AR — LR

BRE . 8 0 A BT R B O BIE 5T, A R 9 1) B AT

BRI 138> AN AF A WE S0 AR R S HEBR AR AR

Ve A7 5 HoU, PPT B4 gl BR %) 6 h N, R i 2237

fiti B2 LURE SR T B A SRy I 22 . R, PPT 5 i

BEPEIR T B BUG X RN 20 9 R =

E— 2L

S 2% 3k
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