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Abstract

Objective: To study the predictive value of vasoactive-inotropic score (VIS) combined with acute
physiology and chronic health evaluation (APACHE II) score for the outcome of patients with sep-
tic shock after the bloodstream infections, provide reference for clinical. Methods: A retrospective
study was conducted to collect the clinical data of 185 patients with septic shock admitted to the
Department of Intensive Care Medicine of Hefei Hospital Affiliated to Anhui Medical University
from January 2020 to December 2022. According to the outcome of 28 days, 95 patients were di-
vided into a survival group and 90 patients were divided into a death group. Gender, age, relevant
blood test indicators, SOFA score, APACHE II score within 24 hours and the maximum vasoac-
tive-inotropic score within 24 hours which were expressed as VISmax24 of all patients were record-
ed. Single factor analysis was used to screen the related risk factors of patients with septic shock.
Multivariate logistic regression was used to analyze the independent risk factors affecting the
prognosis of patients with septic shock. The area under receiver operating characteristic curve
was used to analyze the diagnostic value of each indicator. Results: Univariate analysis showed
that APACHE II score (24.30 * 5.157) and VISmax24 [100.0 (53.5, 121.0)] in the death group were
significantly higher than those in the survival group (P < 0.05). The results of multi-factor analysis
and the results of area under receiver operating characteristic curve showed that VISmax24 com-
bined with APACHE II rating (AUC = 0.848, 95% CI: 0.792~0.905), compared with single APACHE II
rating (AUC = 0.729, 95% CI: 0.655~0.802), VISyax24 (AUC = 0.783, 95% CI: 0.709~0.856), lactic acid
(AUC = 0.665, 95% CI: 0.587~0.743), SOFA (AUC = 0.680, 95% CI: 0.602~0.758) had higher predic-
tive value. Conclusion: VISmax24 combined with APACHE II score can predict the prognosis of pa-
tients with septic shock after bloodstream infection more effectively.
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1. 518

FHRREVE AR T R REAE B B ™ L — R A, SR IUONIEIA AR AU T BEFRAG[1], JET-H i, 25%
7 R ERAE R TAEBOWESET 2], MRV AR SO LA A ik 20%~60% [3]. SOl TER, BRERIE
IR BB R RFERCOR, HAFEAFZA[A], FIROA ™ EAR R, I B 6 € Gidi2yr 7 &)
WY B A0 . H AT T IREIEAR T A FCH TR A%, SOFA P70 & APACHE II V7 #4947 SRR 1
BRZ R RE[S]. N ME SR 2GR LU0 S DIRE, Attt i, SoRa s, @l Er
WRAARSEB] [7], ML R 250 O T B SR g B8 B ™ AR S DA OR8], BRI, AT TN,
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I PEZG VR ) Bk APACHEIN PF7) 1] 8 23 X IR PR UK 5 £ 2 1 BRI SE AN ER AN 7 . ST IS
FERVT DA_E PRI 70 10 £ X0 i B A o R B AT KU O T, IR 2R et 5% .

2. #RERE
2.1 —fgwEs

AHIFFE N F LG BB AT 7T, 99N 2020 4F 1 H & 2022 4F 12 H LREE RN 2E MR & I EE B HRE B 2
BHECIE Y 185 Bk 3 PEAK T8 S G AR 2Ok, AR 28d B51AH5 0L, 0 NSET- ARG 4L, 0 Ta B
PERI . EHS . ARG MR P AR (MBS 7R 45 R MR A/KE. MALER. MALEF. AEAKE. BRER
Mg SHLLERIK KBRS E ). SOFA P43 HUBGESRT (8], HrA R AR Al 24 /N APACHE
PEor J 24 /N R K IMVEEVE A VR S5 S . AIAARAE: 1) (k¥ sepsis3.0 [O]BH IS W M ik B AR 5
MR 2) BWIIREEVEIR ST 24 /NI IR AR B VE 25 3) M s 3R IR R A E4H i, HoN
WG VR M 5 AR 5 1) AT SR A o FEBRFRIE: 1) 48 /NB PN FET B H B HH B 8 s 2) 8 T B i Rg 4K 1
s 3) MR/ g Child C Zealdg E B b 5 HATE 22 MauF b i B 2%

2.2. MEFRSHIITES

VIS it AN = ZEZ[pg/(kg min)] + 2 EE T & [pg/(kg'min)] + 10 x K /7&K [pg/(kg'min)] + 100 x
B BBz [pg/(kg-min)] + 100 x % H'H EJRER [ng/(kg-min)] + 10,000 x i ’E fi s 3 [U/(kg-min)] [10].

2.3. IGFR#ERUES APACHE 11, VIS ESHE

VEAC B E I — A GERk (R SRR AHSR M PR (A, MaE . MARKR. AEA. DB
AN, BESRIES), 2Rt EMiZ)E SOFA iF4r. 24 /Nt APACHE I 5 & 24 /NN K VIS

P4
24. GHEFERZE

Kl R SPSS 26.0 Giit#i AT T AL R . XF BT TH R BORNEAT IEAS A, FFE IESDAGH
PR AEZE (X £ )RR, PIALIA HUBCR IS REA t R ANRF& IR 70 A i TH B BORER H A 80
VUo7 IEBE R 7R [M (QL, QU)K R, P4 LKA Mann-Whitney U #5615 R LR RoR, iRtk
BERA A5 . ZRESHTERA I Logistic [F1VA53 4T, &8s %t it 25 M A 5 7 40 0 4046 1 R
AR TAFHFE (receiver operating characteristic, ROC) 12k Jz #h 28 T 1i £ (area under curve, AUC) A sk
M. FERJE. P<0.05 NZEFA S8 Lo

3. &R
3.1 BEESH

Y9N 185 Bk R e s, Hohf7iGdl 95 I, FET 41 90 #. WAL TEMES]. A4uMiT 4
WERR . SRR, AEE. BNEER KL ICU AR E ErtbE, %2R T4t % (P >0.05); M
EF#Y . APACHE I 45, SOFA 4y, IM4rg A, MmWLEF. MmARR. PR HUWE S [ LK 24
JINIRF P B R LA ¥ 1 25 A A B TS 2 e Gt 2 (P < 0.05). Wid 1 fioR.

3.2. ZERSH

BRI R BT 00 it 2 R AR E N Logistic 52, i@id £ K& Logistic 4047, 5 HHUHGES
I} 8] 5 e B PR AR 50 B TS SR 4 i 2 X (P > 0.05); ML A KT« VISumax~ APACHE II 353
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SOFA 43 J FLRR /KT A2 3 AR 7 i BT fE 6 (K R (P < 0.05) . Hosmer-Lemeshow #5627 x* = 8.797,
P =0.360 (>0.05), &Rl RiF. W& 2.

Table 1. Comparison of general data of patients with septic shock between the two groups

® 1 RARSMRERE —RERLLR

fabn TEi%4H (n = 95) FET=4H(n = 90) X3tiz P14
() 76.81 + 5.827 79.97 + 6.678 3.378 0.01
T (151) 56/34 62/28 0.886 0.347
IR (B, %)
IR 39 (41.1) 31 (34.4) 16.8 0.629
It ¢ e B AT T 27 (28.4) 32 (35.6) 15.3 0.535
M2 A T 16 (16.8) 16 (17.8) 16.2 0.647
At 13 (13.8) 11 (12.2) 13.4 0.673
APACHE Il 343 (43)? 19.67 £5.761 24.30 +5.157 5.685 <0.01
SOFA 345 (%) 8.31+2.705 10.44 + 3.438 4.626 <0.01
A4S (10°/L)° 14.25 (8.63, 21.19) 14.17 (8.55, 20.57) -0.296 0.767
1412 I (g/L)° 102.5 (86.0, 124.0) 94.0 (79.0, 113.5) —2.156 0.03
F & F (g/L)° 27.4 (24.6, 31.9) 26.3 (23.2,30.9) ~1.890 0.059
I LEF (umol/L)° 93.3 (56.5, 164.7) 143.6 (81.0, 239.9) -2.310 0.018
3L (mmol/L)° 2.9 (1.9, 4.6) 4.3(2.8,6.8) -3.834 <0.01
JEBBLLE (umol/L)° 13.0 (8.8, 20.8) 12.9 (7.8, 23.4) —0.249 0.803
B R (UL 30.0 (15.0,52.3) 25.5 (13.8, 49.0) -0.642 0.521
B 45 5 I (ug/L)° 3.3(0.9, 15.3) 25.2 (9.1, 47.4) ~4.889 <0.01
WU I i (h)° 143.0 (78.0, 224.3) 121.0 (51.0, 169.0) -1.992 0.046
ICU {3 B i 7 (d)° 11 (6, 17) 13 (7, 21) -3.841 0.594
VISaumax (53)° 45.0 (20.0, 56.7) 100.0 (53.5, 121.0) —6.563 <0.01
E: aHx+S: bM(QL Qu)-
Table 2. Multivariate logistic regression analysis of mortality in patients with septic shock
2. HMPREMATBETEHNZE R Logistic BYARHT
AT B OR fH P {H 95% ClI
MmerEA 0.023 1.023 0.006 1.006~1.040
LR -1.76 0.839 0.043 0.707~0.995
BB IE <[] 0.002 1.002 0.245 0.999~1.004
SOFA -0.166 0.829 0.038 0.724~0.991
APACHE Il -0.089 0.915 0.048 0.837~0.999
VIS umax -0.033 0.968 <0.01 0.957~0.979
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3.3. HEERM MBI E TR E

DA B3 AR o S 38 e OB T RS AL &, L fa e I 3o R I As &, Zei ROC M4 JF it B2~
[HFA(AUC), MhZBREEUT /e B, T HIAREROR, JUIF5 A8 7785 o VISamax B A APACHE 11 173 (AUC
=0.848, 95% CI: 0.792~0.905, P < 0.01). VIS,suax (AUC = 0.783, 95% Cl: 0.709~0.856, P < 0.01). APACHE
11 ¥F43(AUC = 0.729, 95% CI: 0.656~0.802, P < 0.01). #LIR(AUC = 0.665, 95% CI: 0.587~0.743, P < 0.01).
SOFA 4} (AUC = 0.680, 95% Cl: 0.602~0.758, P < 0.01). IfiL 4T & 9 (AUC = 0.593, 95% CI: 0.510~0.676, P =
0.03). VISumax BEE APACHE I ¥4 26 T AR BH 2 5 T VISaamaxs APACHE 1 P45 FLERZKF-. SOFA
W B AT R K, R EAA E A E . RIS SREaHE AR, DLAB R KA Fr N
HE BT E, 15 H VISumax 6B APACHE 1 353 [ S AR # T Bl 0.45, BLIHBURIE N 92.4%, %
FER 85.6%. W3, K1,

Table 3. ROC curve analysis of death risk indicators for patients with septic shock

3. FUMBRE MR BE R TRIEIERRN ROC k247

iz AUC (95% Cl) UK T PARSE I A P1H
£ T 0.848 (0.792~0.905) 0.924 0.856 0.611 0.45 <0.01
VIS 0.783 (0.709~0.856) 0.933 0.722 0.656 78.35 <0.01
APACHE II 0.729 (0.656~0.802) 0.656 0.733 0.389 20.50 <0.01
SOFA 0.680 (0.602~0.758) 0.800 0.457 0.256 10.50 <0.01
BN 0.665 (0.587~0.743) 0.456 0.789 0.245 2.50 <0.01
MmaEA 0.593 (0.510~0.676) 0.333 0.833 0.166 119.50 0.03
1.0
Vlszw/\x
0.8 - 7 — APACHE
vy p — SOFA
0.6 = d
/ - — M
LS 0.4 — MeaEA
— AT
02+
0.0 = T T T
0.4 0.6 0.8 1.0
1 - R

Figure 1. Receiver operating curves (ROCs) of various indicators to predict
the mortality outcome of patients with septic shock

B 1. &R S R 5 B T s B TR E R
4. Wi

T L Y RN R P AR e A EEE [ T I P B B I IR ), R ARAS YT T R A R PR S HE IR
{H 4 EREFAE N IR B AE AL T2 10 S 3 AN B AERG 0, i G S B IR B AR e SBT3 5 1, 1k % 40%~60%
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[11], Hpifh IR S BN A PR N 2 IE 2 ThEE R0, Sy MR, Rk, Ha R KAt fak
DR 3R 1 L S PP Al AN T 2 DG B 2 o AT 9 3 Je [ i 2 A A 0y 185 81 If gt /R S SO R M AR v R 1 %
BE EEBO T AT A R AE T A B TR R, SEEL VIS YRS APACHE 11 4B R TRINA 7, &5 515
LTI PR S e R AR 1 Y B

L0 R G5 Hp. A R M 98 J PR B IR UL S B ) 3 BO™ e i S R AR AR T, ARG RoR, i
R LR EFT B S B NSRRI YR B E AL, W 2 ER DA R I IR A B A B R e 64% [12]. TEAR
W, DAEIEERE S Gt o 37.8%, FIRER M TA ICU AAIG O, BTN S MR o 2
TR G5 B R G N2 s it 98 S B AR IR R o R T R B e A, R 59 i, B
51.3%, HREAG0IHSERAHTT .

AR, MG S B MR AR SOPE T 2 s, & e 8 BRI 2 ™ S IR e, F 2K
PR METE VA AERF LR, T E 38 D REAN 4 BB G R v R [13], BRI, VIS PE43 AT Re HoAth o7
SHBURIEE 5. VIS B Gaies S5 Uit IF H BLVEAG O VS TR B LG M EAR R, BFFUKIL, & VIS
H5AREE R ARG [ ARS8 5 IR SS[14] . —T0 275 KRR VE R 58 38 ORI TE R I, A4m2H
BEM VIS VB BACTIET- 4, VIS PP R IR EE MO B3 MO G R 2R, 24 VIS > 26.25 i, B
RAFETI T REMETE R, X R AR v iR 3 TS B TR R [15] -

APACHE I ¥4 F1 SOFA V4> R Gu/E N H A ARz B FH (¥ £ BRE P40 RGE[16], AT A ™ B
SRS YE . AT TR W, APACHE Il #4355 SOFA T4k, B Wil G2, JE1- %, H APACHE
[ T B 5 T SOFA VE43[17], FIAHEFL 45 RAHAT, (5 H Ri78E KESCHkTEH, APACHEI & SOFA ¥
2335 T EEVEAR 50 BB R TR 206 1R K AR PR [18], 4T APACHE Il ¥4, WA Sk 3 i & v 2454
A8 FFPSEANFN ST T LR 520, 1 SOFA VR BURIERLZE, 78BS NEAS D Re Ak T2 R A RE A 2L
P EFRRE,  FHLBASVE A B A DX A (R E% G 7 SRt (0 e 253 PR AR 7 7 22 57 [19]

VIS 1B AITH B TR 2 5 U R bR, 5 APACHE 1 143 0645 TR0 Al 25 PR v 58 25 (0 33 1R A %
WD, AN, PRSI M2 N A & T VIS 145 . APACHE I 153 LA R FLER P43 o B0
JTEIR 92.4%, 45 IEIAE] 85.6%, T APACHE Il ¥4 Al RES2 KA B4 7 ICU JiIa) 75 B4 T — R A1
BT, MRERPEAR b S (R A E AT X A hr 0 B SR PP A S, DA RGN IME TEPE 254,
DA G L v B PR AN R R 32 BB [20] . DAL, #E APACHE 1 343 L RS _E 480 VIS ¥4, 1T LS 43
il R B PR T S5 3 B 1 B TN L TS

KRR Z R RN, MFLRRTS A MR 0 B F FE T M fE G R R, IR ER AR S i 23
IS S SVRREE, 51, T 91 R FLRRHERR, 7 H LR /K ST P M 0 mT  I. £6 38 1A 15 A2 A
MR . AR, AAEHEE AR BT A, HAAS 2 (P <0.05). [T
WA PR MR EE R v B W IR IR, AW R M, IRERAE P& R B AP R 20400 AR R
TR UL A AN A A (2], I 5L EASFIFEEE 3R . AR S REoR, ML & AR &M
R B TR R R R, ST 4L & AT SR TEm 4], HEA S8 (P < 0.05). XAk
pdvs s B 11 A =g = 1 2 3 1 7 A W ] P G ERZE R 5 e D W W0 2 N & 2 E Y N
Witk . Bk, Fei 2 iEMR AR v 85 i 2R A Bh T s B TS -

5. &hig

LR LRIk, VIS k& APACHE I PF7r HoA S m BN (., SOFA 175>, FLRREMKEE AR vl i 1
WA SERAER, MAE AR RR AWFFIERA —E R RRYE: & 5EAHT Ty 5O [l LR 7T,
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