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Abstract

Objective: To evaluate the value of the vasoactive inotropic score (VIS) in predicting the develop-
ment of enteral nutrition intolerance in patients with septic shock. Methods: This experiment was
a single-center retrospective cohort study. The clinical data of 136 patients with septic shock who
were treated with vasoactive drugs and enteral nutrition in the Hefei Hospital Affiliated to Anhui
Medical University (Second People’s Hospital of Hefei) from January 2019 to December 2022 were
collected, they were divided into tolerant and intolerant groups (AGI Grade 2 and above gastrointes-
tinal impairment) according to enteral nutrition tolerance, and the maximum vasoactive-inotropic
score of all patients at the first 24 h was calculated, which was expressed as VIS max24. Mechani-
cal ventilation, sedation, blood lactate, hypoproteinemia, Sequential Organ Failure Assessment
(SOFA score), and Acute Physiology and Chronic Health Score (APACHE II score) were selected as
risk factors. Multivariate logistic regression analysis was used to find the independent risk factors
that influence the enteral nutrition tolerance. The receiver operating characteristic curve was used
to analyze the predictive value of VIS. Results: There were no statistically significant differences
between the tolerant and intolerant groups in terms of age, gender, use of potassium prepara-
tions, and type of antibiotic use (P > 0.05), VIS max24, SOFA score, APACHE II score, and blood lac-
tate were significantly higher in the intolerant group. VIS max24 could predict the development of
enteral nutrition intolerance (AUC = 0.942, 95% CI: 0.898~0.987), Cut-off value of 30.35 (sensitiv-
ity: 0.926, specificity: 0.890 Yoden index: 0.816), which were more efficient compared to SOFA
score (AUC = 0.888, 95% CI: 0.829~0.947), APACHE II score (AUC = 0.876, 95% CI: 0.809~0.943),
and blood lactic acid (AUC = 0.830, 95% CI: 0.758~0.901). Conclusion: The VIS max24 can predict
the development of enteral nutrition intolerance in patients with septic shock and the likelihood
of intolerance with enteral nutrition below a score of 30.35 is low.
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1. 5]

JHR BEE A — P B A i R 28 B D RS, R R R G S B R T 51k . EGR TR A R 3000 75
NIEBGERRFEAE, T3 600 /3 ASET:, TR IEAR SO /Ry ERAE B ™ S RE IR, SET 2B iy, Va7 M
K[1][2]. BRAMUERGY. BRI TT 7730, FAIE i N8 IR IR R IR R e BOa i SR, REf AT
AN 2 A B e R, TR IR PR B g, ek A B 980E IR B 25 AiE (systemic inflammatory response
syndrome, SIRS). £ #& & ThRE A5 4 &1 (multiple organ dysfunction syndrome, MODS)# % 2E[3] [4]. 4R 1M »
JHeF M AR e 1) B i TE AL T SRR IR AS s W B IR AE F 3Gl da fgar, 2 AR i, 3N

Tk

DOI: 10.12677/acm.2023.13122682 19073 Il R 125 23k i


https://doi.org/10.12677/acm.2023.13122682
http://creativecommons.org/licenses/by/4.0/

A &

A RERE L A AR, SR M BLIASE,  BE AOBET A ik 80% [5] [6]. PHUk, EKFEPEAKTCE
BN E TR R LIE B M E, (HEH AT RA S 4R SARiE, VIS 170 E R TR) 12 S B R PR
o S I I AL, R AR S S SE T S IR K R [ 7] [8], I, AEFFLEAE TR VIS 15y
Xt IRER AR 50 88 B B TRANTR B2 A PRI AN B, DASE ST 13 IR

2. #RERFE
2.1 —f&#EE

AHI T o [ B BB AT, e e B B R K 25 B e 6 A I e B A% 250 e s 8 3 B 88 B A i P
A3k RGUE T BEIRIR TR, 9INT 2019 4E 1 H & 2022 4F 12 H AR EARL A K 136 4148 H i N
E IR B, BT REE R 5 R 2T ST 2016 WRIKEERETE FE (9] ARAE 2T BAIN i P 5 77
Tiif 52 175 5 73 AN 52 H AN 52 20 o 520 SN FRAE: RN & LU =583 1) 2019 4F 1 H & 2022
12 ANEAIEHE - NRERE: 2) £74 Sepsis-3 IR E MK 7o 2 Wibr e (£ M S E LAt L, i Prsetk
I, 78 KEWRARE I8V IS TS 24P R 4655132 30 ik & (mean arterial pressure, MAP) > 65 mmHg
(1 mmHg = 0.133 kPa) LA K L FLERHKFE > 2 mmol/L); 3) A 754 FH I/ v 1 2 ) I S it 17 W N 8 9%
4) fp W E TR S I AGH N 9% UL E B IRt E R . HEbrAndE: 1) BEBWMIENE: 2) 68
& FARYIER S 3) dr— D H IS B B s # (A B R . KRB, i, Bt 741,
JatiBa); 4) 1BMERETE B

AGI 73 : ZHRRCN EIE L 2 W2 BES s TAEAL 2 S AGH I (18 M hREH 52 ), RINE
AR MR BEAK: AGH I ZH(BAIhfe A 4), RIONERMMA EWE. >3 d LHE s H <
WP AGHIN L (B faTheests), RINE N KERE . BB . I8N EF &, A 2 705 AGLIV
(B W Th RS2 R ™ HE s e AR AR I ThRE), RN B i K= L i shiiise., Ml = s &
1k,

2.2. MEFMHY

221, MEFEMTEMINER

FS A M O 5 S B AT 000 A S O v, SR LA R M 25 A FE T BN IKE > 65
mmHg (1 mmHg = 0.133 kPa). 7 rit o JF A O ML P M2 0 Ay 5 1 L e (P 2 25 I A R
A, ) % ERCEE RO AR T): £ TR B Z): KR (b5 S 25 A I
).

2.2.2. MEFEHHPESHHELAR

VIS = £ Ef%[ug/(kg-min)] + £ B8 T % [ug/(kg-min)] + 10 x K /14K [ug/(kg-min)] + 100 x ' [ iR %
[ng/(kg-min)] + 100 x 2 H'E _E R R [ug/(kg-min)] + 10,000 x I In & [U/(kg-min)] [10]. B4 &R
FE AP Al A0 I s M 2 AN B AR, B L h 58—k, 24 h PRI & M 29 01F 5012 8 VIS
max24.
2.3. WRiEHR

B Rl SRR R JRYLERAI. APACHE I $F4r . SOFA $E43 (1% BUIf2 Mk 75 MEAK Te 5] 24
h $547)

RITAORTORE: BREATHMOE S S EE . RSB &SGR PR
ML, VIS max24, K& H MA5E(<30 g/L). IMFLER
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24. GFERE

FITE $u5 K SPSS 26.0 Gi it 22 AT 40 T AL . & 2 Shapiro-Wilk 636 5 F 8 £ 3k 17 IE & 1
5, Fra BRI ERESEHBE £ FrlEZE(Mean £ SD)E R, AR ELECRH t K656 AAFEIE
Ao AT EORER F TR AL B (D 4 A2 %0 [M(QL, QU)IER R, PHZLIA LKA Mann-Whitney U #6536, 11
BRI RFR, LR A% . o Hr S Bk i 8 971 24 goit 2 LS5, RIEEkHT
%K% Logistic [958, 2% ROC 1ZE%T VIS max24 Tl EHEA7 WA 24 kil . LL P <0.05
ZRAGHEE L.

3. &R
3.1 REMAEBEER

INNFT EARME IR PEAR T J 8 38 136 B, Mg 524 82 41, AN 524H 54 . JEALERALIZ W o)
PTG . B R GRS, MR HoREAL, PR 1, KWE LRERER
WAL 2, PALBEESER . MRS R

32. BiRBMREBEENEF T ZHEERI

SPAERS . PR BUREER A HIoE S (RE DM MERZGY. BRI PUAERFRE. LR,
APACHE 1l %73, SOFA ¥4 VIS max24 #EATH R 7 br. rdrai . BURBESFY. PUoi <. 1<
FBAMAE. MERZ5%). M. APACHE Il ¥4, SOFA F4r. VIS max24 Xt P& 5N 5245 5E i,
SRERITEEREP <0.05), HEILE L

Table 1. Single factor analysis of enteral nutrition intolerance in patients with septic shock

# 1 HMESEREEERRNEFAWZAERRSN

IR
izt i 52 4. AN 52 40 o 56 P fH
(n=82) (n=54)

S 78 (69, 85.25) 78.5 (67.50, 84.25) -0.165 >0.05
PRI (1) 60/22 40/14 0.014 0.907
flEFAHIFI(E =0, & =1) 2.464 0.116

7 27 29

% 55 25
PIWEES(GE =0, & =1) 4.898 <0.05

& 69 2

o 13 52
EREEAMEE =0, £ =1) 4.301 <0.05

= 61 48

& 21 6
ERITEFI(E =0, & =1) 4.478 <0.05

B 70 38

% 12 16
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A &

Continued
PAERM AR 0; 20 1) 0.104 0.747
Ffh 9 5
EZ 73 49
S Niiknz 5.751 <0.05
= 51 44
ﬁ 31 10
APCHEII 143 18 (16.00, 19.00) 23.5 (20.75, 28.00) ~7.433 <0.01
SOFA 773 8(7,9) 11 (10, 13) —-7.717 <0.01
7L 3.3 (2.47,3.90) 5.07 (3.90, 6.40) -6.493 <0.01
VIS max24 25 (20.00, 29.00) 40 (35.70, 60.00) -8.716 <0.01
JRGLHR L (%)
8 66 (80.50) 41 (75.90)
S 5 (6.10) 7 (13.00)
i 1(1.20) 3 (5.50)
W IR IE 10 (12.20) 2 (3.70)
HoAth 0 1(1.90)

33. MEMARBERAEFRATZM logistic BIVFAS

XA G2 R Z T 2 K& logistic [FIH M543 H: MLALER . APACHE Il ¥74). SOFA ¥
g5~ VIS max24 & 520 ik & AR s AN W8 FR A 2 MO fERE R 2R, ZRA gt % E (P < 0.05).
L 2.

Table 2. Multivariate logistic regression analysis of enteral nutrition intolerance in patients with septic shock

2 FMESEEREBERNEFRAWZZERIN

B0 EVEE A OR fH 95% ClI P14

PIboES(E =0, & =1) 2.657 14.253 0.355~572.043 0.158
EREHAME =0, & =1) 0.140 1.150 0.040~33.430 0.935
EAMBEAEE =0, & =1) -1.425 0.243 0.011~5.348 0.243
(55 4= Rilikns 0.904 2.470 0.121~50.276 0.556

AR 0.579 1.784 1.005~3.165 <0.05

APCHE Il 343 0.571 1.770 1.242~2.532 <0.05

SOFA ¥4} 0.661 1.936 1.066~3.515 <0.01

VIS max24 0.132 1.141 1.055~1.233 <0.01

3.4. VIS 5ENEFAHZ

{5 APACHE Il 34>, SOFA 4. IMATR. VIS max24 2| HIMMAET [ ROC #h£kIE it 4 i i £
TFHF(AUC). VIS max24 )i £ F A= T SOFA 4> APACHE Il ¥ K MFLER, XT i N & F- A
ZRAR BEIFR TR, VEILE 1.
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Figure 1. Receiver operating curves (ROCs) of VIS max24, lactic acid and APACHE
Il of enteral nutrition intolerance in patients with septic shock

1. VIS max24. SOFA iF4r. APACHE Il flll SLEA3T RSB MR R BEFREFH
T & B2 iR HEREfZE (ROC)

WRIELVEFREA I, THEH VIS max24 Tz i g F= AN 52 K A ) i AT iE  30.25 (Y1 = 0.816),
REEH 0.926, KRR 0890, 1 ILE 3.

Table 3. ROC curve analysis of enteral nutrition intolerance for patients with septic shock
3. MRS RRE BEFRNEFRIMZLER ROC HZk 7

e AUC 95% ClI RYE R R RS SR HMTE P{H
APCHE Il ¥4 0.876 0.809~0.943 0.759 0.927 0.686 20.50 <0.01
SOFA P14} 0.888 0.829~0.947 0.778 0.915 0.693 9.50 <0.01
I LR 0.830 0.758~0.901 0.667 0.890 0.557 4.42 <0.01
VIS max24 0.942 0.898~0.987 0.926 0.890 0.816 30.35 <0.01

4. 71ig

R EE AR O N 2 . RO, SR E FRACH 2SRRI SRS T 2 i ElgiE E
F B i D) Re b i AN AR A R, RN B GLE—P nE . RItk, TERRERER T B RN N E
TR LR RERE A AR ISR fE RE i, SE S LRI NG s R P I IR, A R 44 B 3 B B 3 e R0
TPEThRE, BCEMEEAR  BE  BUS [11].

JHFE 1 AR T B T SO IRAS T B A PN R s, GEIE RGN, R D RERERS, H I BN RS
T ML BRI, 5 EAT 7890 WA B2 5 B A F L Ve M 2 R R R [12] 0 AR, 4 BB m A &) LA ik
LW MBS SRR 2 B AR R W B R I 52, (R Vs M 25 P 77 B 00 2 AV Bl H AT JE 8
HEM G — HIARdE . BRAEAR 5T AT 7890 VAR B I3 914552 <0.14 mg/kg/min (1925 S FIRE U2 MRS
PR 5 2 vh A FH i A 97 A2 AT AT A 22 45 (19 [13]. Hiroyuki Ohbe 28 AAIE B T 78 75 AN [H) 75 & 25 F B iR
FNME S EHE P RN E RIS 25, 2K 77E(<0.3 mg/kg/min)2: FE F IR R b &
B AR T R N B FR[14] . H RN TR EEVEOR 5 858 T R 8 IR 1 e A U TR M 25V U AL %
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A &

b FEFYE FRRSEPE FIREUENOTT, HAP N S 2 A AT .

I P 25 )R- 43 (Vasoactive-Inotropic Score, VIS)Z 5 L& Vi M 24 ¥ AL 155, 43 F— AN T B
AFKRIFHENAR DR, PN MEEEGY, RV ENO M SZ R, GE0s BRI
BF MR BN 125G DL 1% VP4 BT B Wernovsky 56 N T 1995 £ K& “WLAIvE5” (1S) [15]. ST IS
HE N 2B ug/(kg-min)] + £ EE T [ug/(kg-min)] + 100 x & I I# % [ug/(kg-min)]. Gaies 5 A
F 2010 WK TN VIS, IMAEH'E LIEZ. A IMEZRFK J14€[10]. Mcintosh % N H# T 138 44
DR e 7455 N 5 - 5 B2 AL 1 S 35 0 ) L .60 R 22 18 %9, 3 ] B 45 = 9 ICU A Bt A 1) AT R LR 3,
WHFTHE 48 /NIFIK VIS J2& 3 245 &) i s s TR -, T 12 /NI VIS 50 Ik 5 & 45 RS AH G [16] .
Juhyun Song %5 A% BURSRAE IR B PEAR 5 B 38 SUS NBLRT 6 /NI PN 25 T 10 g v 91 o 1) LA Vi P 24 S B
VIS, WHREERERWE VIS 5IkEIEEH A RTSAHIE, HIEBMGIS T M-S SOFA ¥4+
[17]. A Z T 50782 B 5 f& E A A W1 2k O LRI SE & O VR MEAR T . O IEAMRIAR G B8, &
VIS 5ARER(RER MR LT BEVFET 3 DL OR AR FF RAE) FH 55 [18] [19].

5 H BTARA B FIE I VIS 7ETRIN G W8 F=R AN 52 R AE R AR, ADF 745 H VIS max24 2Rkt
PR T8 N R A A S FE AN 2 TR G e R 25 . VIS max24 (1 128 T AR K, VIS max24 BAg f A il
REe, T APACHE Il 43 SOFA P4y KL FLER . 4 VIS max24 KT 30.35 i, NG EF-HE 5
PIANT 52 A o e Ah, RS H BT 3 B EORE IR 8 FR A CHR R A, W T IEIESERE [ 3 D IR 1) i
HAERY B, NRRLTHNETR, (EIREEREEE SIS IR R R R S 2. G
FoH Txh 3 N i N8 7R fE vl R L I ACRE S &, SR AIG R R AR BB X AR EE R e SR SR s i A
B AR AR TAE &R N E TR WU AR 25 B, H VIS fE A R A NI AT 5,
HAXEERE RS =5 H SR, WEZ A T 2R G FIWT 85 M sh /1232 15 .

FLIR A TR NG L R R AR =, BB S 2 SR IR S JHEEAS R RE R, AR S it AR
FHLERA R I JAahR . MRFEMER v BB AR AL, gk L B i DhRefets, sEmfm N
BRI SV . A7 S WG N FH UGB SR o 88 W 8 IR 2 VeSO, R BN 52 20 s 1 7L IR R85 LU 431
T AN BZ41[13] . AT 7015 i LR B 9 8 3R R 32 MO G R R 3R . 76— NUTRIREA-2 B 7E il
235 Leone W7 R R BN FH i N B 97 I R A Ve By R RSt I 1 28 L L8 A A1 50233024 4.7 mmol/l i1 5.6
mmol/l [20] [21], iX$E7R ML FLRRT i (1 8 50 5 AR e idss, 5 AR 8 v R AR TV 9 B 3R AN T 52 A T
4.42 mmol/L il . (HAWFAREARRR D, 2 FZE 5 AR fE % (odds ratio, OR){EHK, I 95%E
{5 X [H] (confidence interval, CI): %8, X AJ GE S szma sl Bl St

KWK I SOFA 153 5 APACHE I VP43 i & FR AN 52 AT fa e Rl 25 . APACHE 11 #F43 &
SOFA VP41 ICU J iz B T IEE MR e i3, MBS s NG B R R 1 ™ SR
(ESCIR N 8 IR NI 52 R AR B AR P AR, S, AR B IR AN 52 1) s B R R
[22] [23]. APACHE Il ¥4} f SOFA WA &AL 2 N RS IR, Hr RN B i i R . I
PR FARFIVE 2 S 1) B35 % R AT Re RS AT 5 LB AR [H], APACHE 11 143 &% SOFA V43 Tl & &
FERAERIMERRTER 5 Z B, 35 B8 A HARIR bR XT3 25 6 VPl .

R FAFAE—ERIRYE, B S — TR Bk ABURE 7S, A EAS T S i fer, 1 B TG R =
U T NV AR AE 22 5, RAEHHAT 7 2R, RMEE M m A AR R 2. Hk, &t
FARE A NFEARR, TTRES T MSE TGP . AR T B AT HE M 7 VR AT SRR A AT . [
B, NN TR R S AFAER . fEER A G EAT N E IR e, TR A STt g
WEFR, TERESTAEY, FTEEGHIKN BT .
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