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[H=) BrY HhE ke 2B~ 14> (venous excess ultrasound score, VEXUS Score) X} 7%
$iEG I 2E B B acute kidney injury, AKT )FEZ AN (R, ARSI 2625 14 S IXURS: K e P
ik RS R L RTRETEBA IR ST, A9 2022 4F 2 A & 2023 4F 2 A A ERIERIR RS —
[t 25 B 2 B GE BE ¢ R} ( emergency intensive care unit, EICU ) [47f AKI I EERAE R, HEBR
ToFEATHRA A . FEEEK (inferior vena cava, IVC ) [filFE . 4F#% <18 5 M EHIFREALLE Tk
PEHE . BEEZ TSNS, IR TESNE, H¥ AKLEaURFE T miElT. &R 3 se6
BIRENIZIIT . R (6043 +15.48) %, 54 50 ] (58.1% ). J¥ BB wuiTfh ( sequential
organ failure assessment, SOFA ) T/ EH N (6.23 +1.87) 43, 38 Bl i (44.2% ) 4bTF AKI 1 2%,
M4 24 BlEE (27.9%) BT AKI 2 90/ 3 9%, 52 Bl (60.5% ) 1) VEXUS 534900 3 9.
AKI FZEfR-5 VEXUS G elE B M6 (P = 0.003 ). [RIFE, VExXUS g5 A9 A8 b5 AT 2
[ g At (P = 0.005 ), H.OEHKIE (central venous pressure, CVP ), Z2:.0ZEINHEMIA
OEIIFES VEXUS S TCAHCE. 85i8  BFFYRI], VEXUS 343 Ml AKI 4331 22 (] 47 7E 5.
EARDCHE, WG B DIRER R, VEXUS WAHWA i FRE. 1 H VEXUS 114 BERS 1] S b i /m
JIA L, I B I RV E S TR B3
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[ Abstract ] Objective To evaluate the effect of venous excess ultrasound score (VEXUS Score)
in the acute kidney injury(AKI) in Patients with sepsis, so as to reduce the risk of disease and improve the
prognosis of patients. Methods This experiment was a single-center prospective cohort study. Include
septic patients with AKI who were admitted to the Department of Emergency Intensive Care Unit of
the First Affiliated Hospital of Anhui Medical University from February 2022 to February 2023, Those
with inadequate window, inferior vena cava (IVC) thrombus, age<18 years and known case of cirrhosis
with portal hypertension were excluded from the study. Patients underwent ultrasound examination with
serial determination till AKI resolved or patient is initiated on dialysis. Results Totally 86 patients
were enrolled for the study. The mean age was (60.43+15.48) with 50 (58.1%) males. Mean sequential
organ failure assessment (SOFA) score was (6.23+1.87). 38 patients (44.2%) were in AKI stage 1, while
24 patients (27.9%) were in AKI stage 2 and stage 3 each. 52 patients (60.5%) had VExUS grade III .
Resolution of AKI injury showed significant correlation with improvement in VExUS grade (p value
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0.003). Similarly, there was significant association between changes in VExUS grade and fluid balance (p

value 0.005). There was no correlation between central venous pressure (CVP), left ventricular function,

and right ventricular function with change in VExUS grade. Conclusions The study shows a significant

correlation between the VExUS Score and AKI staging, With improvement in kidney function, there

is decline in the VExUS grade as well. Moreover VExUS Score might reliably demonstrate venous

congestion and aid in the clinical decision to perform fluid removal.

[ Keywords ] Sepsis; Acute kidney injury; Fluid balance; Portal vein pulsatility; Venous

congestion; Volume overload; Point-of-care ultrasound

Fund program: Anhui Provincial Scientific Research Preparation Plan Project (2023AH040079)

DOI: 10.3760/cma.j.issn.1671-0282.2024.03.009
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J5 BREE , ABGRIIG IR T MM T 45T # MR 1L
ETEVEZG YRS 08 (O i Hh R Bl kR T
SR, e AR5 3R WA R 7 10 X 15 T Y R i
BERAFEN, BB TINEEWRIERIN, Tibs
SIEN IS T80, M2k S8 (acute
kidney injury, AKI) %A 38 ., 78 54E W40 b7
(intensive care unit, ICU ) A FE REFIALE <
10 ST 7S B RN R TR T i < 31 & 1| O 1]
HOME KRS, WA BN E, BT R REA A
PR, PTRE Sl HLXT CRh 2 me o fin ek 7, %
ToZ AT ARG ERIK T LA AP E B, 2 UL F
PRI Y5522, DA B CHErIm RS, s
IRE . ARG AT AKT B4 BEAE . RIAE
B A A AT AR AT SE RGN T R A 2
R K T 0L, AL AGAE 25 A9 s iE 28 AR YT -

WILAEWEST £ W], K% 48 7~ (Point-of-care
ultrasound, POCUS ) AT LIVE A PEA K 7 1Y)
ToB PR W B, i w] DLW A8 A X 1 P R
TR Rk B R sk Cinferior vena cava, IVC)
AT AR A K e 0 00 1R 07 A i HE A . TR 2
THREIBRKEEKAE R M, &2H THEE
JisEn, sl B 0 ER KGR A 2 IVC., TR
Denault % " {) — W P 55 1, D IEF ARG
A E WA DI RERE IS AT S # kY sk e T B )
Reek s, W LME RSPk M bR 24 IVC A%
TR P-4, R ) iR LA AT 07 A%
i, R ISR, B Rk R . BES
MFEIMARAFE N, TR R ST e s
H, AT BB B 05 F P T K P 0 B B A AR
o EAME I E I FE O 1 325 ((congestive
heart failure, CHF ) f835 ™, 4.0 b & 7 FT T i bk
[k shde 8z MIAFAEAR S LR PE S R 1. Chen 45 1)

KRB R T DIETFARG BH B —RIPREEN, 7]
VK 228 T AS 2 O E T AR5 R R i g R Dk 7
ML —FPANE k. Bk, #ksei S8 ve
ook, RS SRR K0 S8 LA TR kA sl AN
Bk 2 T e, XSRS — S
FR M UK 78 2888 75 7F 43 (venous excess ultrasound
score, VExUS Score)'®. [ A BF 52 R fd R
JEFRK . FERRIKIEIE | TR IS A R Tk 2
DUASSHE B VEXUS P45 WA 2 i ™ s e
FEARDG, FEAMEGR T, 2 H RIS IREEAE & 9T
AKI B H 1%L VEXUS P53 F AKT 2 [8] (A DG
W H AR 2L VEXUS PR SR . A 02
R AR I 670 7 AR I DA PR 22 ) PR e
1 JWRERZE
1.1 HRIER

AW N ETREE AN SIBESE, GIA 2022 4F 2
%2023 4F 2 H AEZBUER K25 — W& B B
%12 #E B 2% Bl (emergency intensive care unit,
EICU) WY& 7T AKI MR & . WAFRIE « &
HRFEMEHAE 3.0 Wik, IFH AKI #5464 AKIN
WbRIE U HEBRERUE « TR TR AR, TVC
IS, AF1S <18 27 K O HAEAL AR ] ks i) fR

ABIF 5 8 3 2 R B A 5 — i = Bl PR
BE ARG AR B 22 5L s b e (PJ2023-06-34), T A
AT R R R
1.2 HiRKE

TOSRBE WARS | ) BRI . R IR
TR A - i RN BE 2% E 3 98 PF Al (sequential organ
failure assessment, SOFA) #4530 EHKE ( central
venous pressure , CVP), IVC H &, M4 %12
YR . PUBGE SR . RO SRR IS R
(ZEZ g%, Biishbkicds . =23l 4s 1
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Nt ) TRl X AR E T4 H VEXUS
A3 AKT 434%
1.3 VExUS ¥4 TE

/D EA 3 A 5 KA 2050 %) FRORE PR D
PHILIPS CX50 HL#$H F 8~3 MHz i) £k i iRk
TE RN FEAT A PEAL . VEXUS PE43 02 T B85 &
TIVC AR TI#RNK. KRN i (] 5 Tk )
FbkZ B8, IR 1. T IFER k2 5 A A
11 S Y VAN R S I E ) ) A 1
IR SR, 07 H B 1) O S B A A
JESCE SRR . AT TR R A A, il
A 30%~49% BEIA R R0 B S, I I
A >50% BN MR EH N . T NE K
SR, EA U A FNET SR 1 N SR A
R SR, AR RN AN LRy
HERT, WA 1,

%1 VEXUS¥ERES

Table 1 Venous excess ultrasound score
IR S8
0% IVC<2 cm
14 IVC =2 cm, JEFIKIEH
24 IVC>2 em, Z/D | RIEFHIKERRE 4
34 IVC>2 em, E/0 | RIEFHIK™E S5

B IE RS A R

Fig 1 Normal and abnormal venous Doppler waveforms
1.4 FitZEFH*E

R FH SPSS 26.0 it i AT 4845
Srfr. SRR HMEMAREE FOR, AR
FIRFE 7 le3RoR . M4l VEXUS PP B4k 1Y
AIEOL, WA NEGE . AL =4,
il o Fisher K i £ 5 5> 87 T VExUS W53 2246 5
AKI PP BB Z B E FR . X TFIE HER, ]
Fischer #5045 56 2 3 VEXUS P55 W A fiir 14
fiE A7 U DI RE AR A I PRAAAE 22 (] B A D o
Ph P<0.05 AEFAGITFE XL

2 #R

21 —mMABER

2022 4E 2 A % 2023 4E 2 A EICU Ll e
SEAI AKL B 93 i, HEBRTCIEATHE S KA 4 i,
O R AL A T Bk e ) S8 8 3 1], 3 86 o1l 3
YA IE . BE RN (6043 £15.48) %, Hp
58.1%(50/86) 1. SOFA ¥F43H (6.23 + 1.87) 43
3845 AKI1 9%, 24 51| Jy AKT 2 4%, 24 1]}y AKT 3 %% .
52 R E - VExUS 3 2%, WLFE 2.

F2 BEIANN (n=86)
Table 2 Characteristics of the enrolled patients (2=86)

16 B
Ji 50 (58.1)
R ()0 60.43 + 15.48
il s 33 (38.3)
I3t 26 (30.2)
17511 19 (22.1)
ATES 8(9.3)
CVP 18.21 +4.85
SOFAa 143 6.23 +1.87
B 26 (30.2)
ML) 31 (36.0)
CEZhfE
ZEE S E (%) 42.50 +10.06
filigh ke e (mmHg ) 45.63 +12.10
MR AA% (mm ) 14.54+2.36
ING S
1% 38 (44.2)
2% 24 (27.9)
34 24 (27.9)
VEXUS ¥4
0% 10 (11.6)
1 4% 10 (11.6)
24 14 (16.3)
3% 52 (60.5)

1 : CVP N .0 % ik i, SOFA 4 5 5% 2% B 55 38 3T A 3T 4%,
APACHE [T ¥4 0y 2t B 508 PR (R PR, AKT A2k B 414 ;
Sl (B, %), PR xs

22 VEXUS IR T 5EIhEE. KR FEHTHH

A%

M4 VEXUS P43, BETEABLS 3 K#tsr
s A . AR, Wik d . VExUS 353 1Y
M 5 AKI 2% fif 5t 1 35 A0 G (P=0.003). [AlFE,
VEXUS 43 4% 1) 28 Ak 5 W AT 22 [R] A7 7 i 2 4 G
P (P=0.005), VExUS 522 {kY CVP ZEZ=HE
HEIRETOAHCHE, WK 3,

2.3 VExUS #4555 =i AR ERIHE X

VAR B R AR K . Ml AR . T oK
FRFIREK , FEARYE BHPERAE o EE T 2. Seit
St AR SNEARIE S VEXUS 439
A TIE R . WK 4,
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FR3  VEXUSITIMES B UIRE B A HEET (n,%)
Table 3 Comparison of change in VEXUS score with change
in kidney function and fluid balance (7,%)

VEXUS #£4% VEXUS 4> VEXUS $£43

e
b Wl o mem W
AKI 0.003
st 52 (83.9) 10 (16.1) 0
ToksE 7(29.2) 10 (41.7) 7(29.2)
A 0.005
Al 42 (80.8) 10 (19.2) 0
1EF A 12 (35.3) 12 (35.3) 10 (29.4)
CVP 0.160
EH 23 (74.1) 2(6.5) 6 (19.4)
RIEH 32 (58.2) 17 (30.9) 6 (10.9)
LEOIRE 0.660
EH 37(71.2) 10 (19.2) 5(9.6)
TR 19 (55.9) 10 (29.4) 5(14.7)
FOTIRE 0.180
EH 40 (76.7) 7(13.5) 5(9.6)
T 17 (50.0) 12 (35.3) 5(14.7)

R 4 VEXUS P75 A5 GO AR A A DG (n,%)
Table 4 Association of VEXUS score with signs of volume

load (n,%)

- VEXUS 4> VEXUS i-4> VEXUS 4>
PHHIRIE Sl gt w0
—APHPEARAE 19 (65.5) 10 (34.5) 0 0.710
ZANBHPERAE 17 (89.5) 2(10.5) 0
SABHPERIE 10 (58.8) 5(29.4) 2(11.8)

PUA™BH AR 17 (81.0) 2(9.5) 2(9.5)
3 itig

AKI & ICU H— P UL IR IR, & 33
TR AR | BRI BERT R | R )
EEML RN . PP s O s IFRs 26
i U RS ERIBIT B E T, AKLH
WG AL R 18 50%Y, AKI 0] th Z R R E 518,
PEIR W . MRERE . BEMAY. M RERA Y
DAKE IR FE . K IILIR, (2 403R 7 SR ms ok i
AL, AR ERE Y 8k (mean arterial
pressure, MAP ), SR B EEMEZGH), LA BARIGYT
JHERERE . SR, MR AR T AN IMAE TR 24
SR SBILIE B 1 75 AT R IR A3 R ] g 2sid A5
B2, PN RSSO MG fm AF ke, S5
TEM TR, F L, A% B SRR
AJE (MAP), BRI H R4 B E T e i) DG A
PUENER, (HAEIRRIEE Pl w20, I
HARMER.

Chen % "9 FF U ZE A A HHIESE T CVP FHR
5 AKI M6, SR CVP E B L AKI 2% fff 1) F &
AR IER, W CVP B3I REAREELIE 2
WG RGO, A EAETE R R M, B nT fEJ2 N A

AN R E X CVP Wi 22 B2 BEARTR], i 22385 39 1 3
bR vl BT BB S W B 70 I A A ) RE BRI 1Y)
JRERE ., WML S AKT R, X
PSR IE T e 0] BN 58 25 1E S e i 8 9 25 etk
SRy B,

A FEAH T — R 4> R 5 ——VEXUS
VP43 VA i B2 AE A8 2 BRI v (9 5 Kk 78 I 1%
T AKI AIFZIREFE, EHEEFTREES
JF AKT 835, BN BE 25 &) e A= i bk 7 o
VExUS PF-43& JE T # Ik 7 1 28 15 B 85 B i o R
[ IVC, 4 IVC Pk ik 51 H MR P ) - H 35840
FE G LA A7 0 A% 3, JF H AT DL 21 - ik
BEEP 5K, B S 0] A 3l Ak 2
ML SEH o AT T R 55 2 518 A A 2 X
JES DK R LD ORI B ) A A
2RO, %5 RS S H Beaubien-
Souligny % P 7E. D JIEF ARG B hIGIE, fEiX L
BE T, VEXUS W4 7 5 AKTL I & 4EH B
FAECHME . AR S S R4 4k VEXUS 1140 5
AKI AR . 7 86 IR E H, 52 f4] AKI
0 HBE S VEXUS W s M G,
YRR IS e S A 5 1495 191 7 83.9%. 17 4]
AKI ALY # i VEXUS PE401% A 28 1k sl AL,
SIGIRFIMA K . X —KIFE VEXUS 521 3l
POy SRS 697 RNV B & i: 5 S N A T VA SR
DIRERERT AN VEXUS PR3 A Gt h2r i gk,
X % B R 1 g T A B L R e AKT 9 kA 5 Ik
AR A MTA L, MA—E S5 0URERMSA G A
Ko REXARE—AHAME, H A NEREWR
T LR, FEARKBRE L2 T, IGK
e A= T Qi 1) T B kA, BRI, AR SE i — 2D iR A
THEER R A g R

ARG R R B B EG ,  eE— L
5%, FEARHL/ N BN R A T REAL AL g 1
The HR, 1ER—IUWEEMEAFSY, VEXUS 11452
B A RTINS RSO T M S5t . Ak,
TR — AR R AKT B Pk T, ik, A
WFFE LS SR T B — 25 AR I AT RE T ST 50 00E

ZE TR, RS TN M S E 0 AR R
LR, FREERIK . HER R TR G g e
i AT SEHOE BT I, A B TG RPSR A Tk
IE R
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