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[Abstract] Objective To evaluate the predictive value of the Vasoactive Inotropic Score (VIS) for 28-day
mortality in intensive care unit (ICU) patients with atrial fibrillation (AF)-related hemodynamic deterioration, to
determine its optimal cutoff value, and to analyze its independent association with 28-day mortality risk. Methods A
retrospective cohort study was conducted. Patients with AF-related hemodynamic deterioration treated in the Department
of Critical Care Medicine of Sichuan Provincial People's Hospital from September 2020 to May 2025 were enrolled.
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General clinical data, laboratory indices at ICU admission, arterial blood gas analysis and vital signs at AF onset, and
the peak VIS within 48 hours of AF onset were collected through the electronic medical record system. According to the
28-day outcome, the patients were divided into a survivor group and a non-survivor group. Clinical data were compared
between the two groups. Receiver operator characteristic curve (ROC curve) analysis was performed to evaluate the
predictive value of VIS for 28-day mortality and to determine its optimal cutoff value. After stratifying patients by VIS
using the optimal cut-off value, variables with statistically significant differences in univariate analysis were entered
into a multivariable logistic regression model to identify independent predictors of 28-day mortality. An ROC curve was
Results A total of 123 ICU

patients who met the definition of AF-related hemodynamic deterioration were identified through retrospective review

further plotted to evaluate the predictive performance of the combined predictive model.

of continuous electrocardiographic monitoring records and expert adjudication. Among them, 68 died and 55 survived
within 28 days. Univariate analysis showed that, compared with the survivor group, patients in the non-survivor group
were older, had higher proportions of diabetes mellitus, sepsis, and severe pneumonia, were more likely to receive
continuous renal replacement therapy (CRRT), and had a lower proportion of postoperative cardiac surgery patients.
The levels of the VIS, Acute Physiology and Chronic Health Evaluation Il (APACHE II), Sequential Organ Failure
Assessment (SOFA), CHA,DS,-VASc score, HAS-BLED score, white blood cell count (WBC), C-reactive protein (CRP),
procalcitonin (PCT), and lactic acid (Lac) at AF onset were higher in the non-survivor group than in the survivor group.
In contrast, the proportion of patients receiving anticoagulation therapy, bicarbonate (HCO;") levels at AF onset, and
mean arterial pressure (MAP) at AF onset were lower, while the total length of hospital stay was shorter (all P<0.05).
ROC curve analysis showed that VIS had good predictive performance for 28-day mortality, with an area under the
curve (AUC) of 0.801 [95% confidence interval (95%CI) was 0.722-0.880, P<0.001]. When the optimal cutoff value of
VIS was 129.705, the sensitivity was 61.8%, the specificity was 92.7%, and the Youden index was 0.545. Multivariable
logistic regression analysis showed that VIS=129.705 was an independent risk factor for 28-day mortality [odds ratio
(OR)=70.532, 95%CI was 10.043-495.320, P<0.001], whereas anticoagulation therapy was an independent protective
factor (OR=0.073, 95%CI was 0.006-0.870, P=0.038). Variables including age, history of diabetes mellitus, cardiac
surgery, and CRRT were not significantly associated with 28-day mortality (all P>0.05). The combined prediction of
anticoagulation and VIS=129.705 achieved an AUC of 0.938 (95%CI was 0.898-0.977, P<0.001), with a sensitivity of
Conclusions
28-day mortality in ICU patients with-AF-related hemodynamic deterioration. The optimal cutoff value was 129.705,

92.6% and a specificity of 81.8%, indicating good predictive performance. VIS can effectively predict
and VIS=129.705 was an independent risk factor for 28-day mortality in this population. The combined predictive
model based on VIS exhibited favorable predictive performance and may serve as a bedside reference tool for early
identification of high-risk patients, facilitating clinical risk stratification and individualized therapeutic optimization.
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Mortality
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F2 A[FE 28d BEMA ICU F AF 18X M3 N 2B BE B I RFFAE LB

Bt sl (55 1)) HET4H (68 1) St fE P{H
AR (%, xts) 64.67+10.76 69.78 +13.62 1=2.323 0.022
B (%)) 38(69) 41(60) X’ =1.024 0312
BMI (kg/m’, x+s) 23.68 +4.08 23.31+4.86 1=-0.425 0.672
GIEE (1 (%))
TR 27(49) 37(54) X =0.345 0.557
JEELI 12(22) 15(22) x =0.001 0.974
Wb 7(13) 23(34) X’ =17.338 0.007
DI 39(71) 52(76) x ’=0.489 0.485
JHe BEAE 20(36) 54(79) x’=23510 <0.001
FREIT 5 25(45) 51(75) x’ =11242 <0.001
A NI 0B (%))
WA 19(35) 17(25) x’=1338 0.247
R 13(24) 17(25) x =0.031 0.861
DHEFAR (] (%)) 41(75) 26(38) x '’ =16.165 <0.001
HUMGEE S E Ch, M(Q,, Q5)) 70.75(19.32, 193.50) 113.67(29.91, 344.30) Z=-0.890 0.373
CRRT [ #1(%)] 15(27) 44(65) x’=17.071 <0.001
BrERyT (11(%)) 53(96) 52(76) X =9.632 0.002
APACHE 1343 [ 43, M(Q,, Q) 22.00(19.00, 28.00) 24.00(20.00, 31.00) Z=-2.533 0.011
SOFA W43 (43, x +5) 10.07 +3.33 12.43+3.39 1=3.861 <0.001
”EDZ‘D?W_(V é%ﬁ]ﬁ 2.00(1.00, 3.00) 4.00(1.00,5.00) Z=-2.453 0.014
HAS-BLED ¥143 [ 43, M(Q,, Q3)) 2.00(1.00, 3.00) 3.00(2.00, 4.00) Z=-4.017 <0.001
VIS W43 [ 43, M(Q,, Q)] 44.50(26.17, 85.16) 183:51(53.56, 369.98) Z=-5725 <0.001
BAEBERHE (d, M(Q,, Q5)) 33.50(24.50, 45.75) 19.50(12.75, 33.25) 7=-4.949 <0.001
ICU fEBERHE Cd, M(Q,, Q)] 8.00(6.00, 20.00) 9.50(5.00, 19.50) Z=-0.346 0.729
Il R FE A
LA {mm, M(Q,,05)) 39.00(36.25, 44.75) 40.00(34.75, 48.50) Z=-0.201 0.841
WBC [ X 10°L, M(Q,, 05)) 12.11(8.74, 16.70) 12.58(7.42, 16:23) Z=-2.136 0.033
Hb(g/L,x+s) 110.56 +21.38 103.43 +26.18 1=-1.629 0.106
PLT [ X 10°/L, M(Q,, Q3)) 135.50(92.50, 165.75) 119.50(81.50,158.50) Z=-1.598 0.110
CRP [ mg/L, M(Q,, 05)] 6.40(3.30, 53.03) 25.72(7.86,94.29) Z=-2.198 0.028
PCT [ ng/mL, M(Q,, Q3)) 0.32(0.09, 1.65) 0.90(0.32, 3.76) 7=-2.925 0.003
SCr [ pmol/L, M(Q,, Q;)) 91.55(59.63, 124.08) 95.50(67.85, 153.25) Z=-1.928 0.054
BUN [ mmol/L, M(Q,, Q;)) 8.83(6.11,11.40) 9.99(6.53,16.04) 7=-1.882 0.060
TBil (pmol/L, M(Q,, Q)] 19.30(14.18,31.73) 22.30(12.55,45.95) 7=-0.625 0.532
Glu (mmol/L, x+s) 11.18+4.17 10.58 +4.68 1=-0.739 0.461
INR (M(Q,,0,)) 1.23(1.10, 1.36) 1.25(1.17, 1.36) Z=-1315 0.189
AF BBk i< 5B
pHIE(M(Q,,0Q,)) 7.43(7.39,7.45) 7.42(7.33,7.46) Z=-1.029 0.303
PaCO, [ mmHg, M(Q,, 0;)) 39.80 (34.13, 45.00) 39.00(33.00, 48.35) Z=-1.087 0.277
HCO; (mmol/L, x +s) 26.61+5.34 24.19+5.56 1=-2.413 0.017
Mg™" {mmol/L, M(Q,, Q;)) 0.96(0.83,1.22) 0.97(0.87,1.18) 7=-0974 0.330
Ca™ (mmol/L, x +s) 1.10£0.10 1.05+0.17 1=-1.845 0.068
K* Cmmol/L, M(Q,, 0;)) 4.00(3.73,4.40) 4.10(3.60,4.53) 7=-0.265 0.791
Lac [ mmol/L, M(Q,, Q)] 1.55(1.23,2.68) 2.60(1.48,6.05) 7=-3.497 <0.001
AF B A=A fAAE
HR (X /min, x +s) 139.15+16.11 137.64+21.16 t=-0.437 0.663
Sp0, (M(Q,,05)] 0.98(0.97, 1.00) 0.98(0.94, 1.00) Z=-1.541 0.123
SBP (mmHg, x +5) 91.88 +10.68 90.68 +20.70 1=-0.412 0.681
DBP (mmHg, x+s) 53.63 +8.47 51.21+16.99 1=-0.964 0.337
MAP [ mmHg, M(Q,, Q3)) 66.66 (60.85,71.84) 63.93(58.86, 67.73) Z=-2213 0.027
RR (K /min, M(Q,, Q,)) 19.36 (15.54, 25.00) 18.00(15.20,24.13) Z=-0.382 0.702

1 ICU WTERE WP B, AF SO B ERZ) , BMI KT8 50, CRRT NS TR CIAYT , APACHE TT Sk 2 A B 548 P etk i
P4 1T, SOFA ¥ LAY E S IT4, CHA,DS,-VASe iy 3 8iAs fh KUK P . HAS-BLED g b B LRSS PPAG , VIS S IV TG PR 259034y, 1A
M2 AR, WBC R AT, Hb Sl 418 ( , PLT I/ MR, CRP by C-J B ZE 1, PCT (445 2 J5, SCr o0 L JULEF, BUN I IR R AL,
TBil JEHLIER , Glu I, INR S EFRARAEIL LR, PaCO, R skl — Ak s i, HCO, HBRFREAR , Me™ NEERS T, Ca™ WGBS 7, K™
BB T, Lac HFLER, HR 038, SpO, Kb AR , SBP “HIk4E)E , DBP SH&FKIE , MAP - V-H5IkIE , RR N85 ; 1 mmHg=0.133 kPa
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3 A[E28dFERAICU 1 AF X MR N FEBNEBEEH AF ZIERBTFHFEREILE (6] (%))

BB e BRI sk mgp WEEE  AE  gm FE Wik
A gy B gy NDHPCOB FRRICR RETE Taw wmmza mW wr wr
fFisdl 55 30(55) 32(58) 3(5) 18(33) 1(2) 28(51) 28(51) 1(2) 18(33) 17(31)
JEd 68 25(37) 24(35) 2(3) 13(19) 0(0) 39(57) 30(44) 10(15) 20(29) 30(44)
x’fa 3.889 6.423 0.493 2.988 1.246 0.509 0.563 6.202 0.157 2.247
P1H 0.049 0.011 0.656 0.084 0.447 0.476 0.453 0.022 0.692 0.134

T AF R0 BB Z)l , NDHP-CCB JyaFE = S0 e 2450 1 38 FH A 77

%X 4 APACHE I iE4% . SOFA iE4Fa VIS i#E4%F ICU %5 ICU H AF #XMiish HZB EE 28d TR

AF 15X MR s TN B 28 d FLT-HITNIAE % [F & Logisic [E)3453 1
- AR R L L RE 4 Ebn . : P OR 95%CI
& &) AE 0.040 0.036 1250 0263 1.041 0.970~1.116
Al’i%l]ﬂﬂ 06 0633 0535-0731 309 801 odf® 001l *ﬁﬁéﬁﬁﬁa 1356 0.858 2496 0.114 3.881 0.722 ~20.875
V INIEN -1.363 0.869 2461 0.117 0256 0.047 ~ 1.404
SOFA P45 12.5 0.684 0.590~0.777 529 764 0.293 <0.001 CRRT 1492 0767 3.784  0.052 4447  0.989 ~20.003
VIS ﬂzﬁl}‘ 129.705 0.801 0.722 ~0.880 61.8 92.7 0.545 <0.001 *fbéﬁﬁﬁ -2.614 1.263 485 0.038 0.073 0.006 ~ 0.870
1« APACHE T by 20t A: B 58 (AR L Py T, SOFA o4 APACHE I35+ -0.014 0.052 0.067 0.796 0.987 0.890 ~ 1.093
JF A E IR, VIS NI TR W4y, ICU R & 4P SOFA 4y 0.098 0.126 0598 0439 1.102 0.861~1.412
Ji, AF RGBS, AUC RIZET AR, 95%CI M 95% &5 X [H] CHA.DS,~VASc
ﬁzﬁ 2 0.157 0.328 0230 0.632 1170 0.615~2.228
1.00 1 HAS-BLED #/F 0226 0326 0482 0487 1254 0.662~2.376
VIS 5=
050l 190905 4 4256 0.994 18316 <0.001 70.532 10.043 ~495.320
WBC 0.005 0.052 0.009 0926 1.005 0.907~1.114
o060k CRP 0.005 0.009 0302 0583 1.005 0.987~1.024
%ﬁ PCT ~0.032° 0022 2.106 0.147 0.968 0.927~1.011
gl
= HCO,” ~0.024 0.059 0.164 0.686 0976 0.870~1.096
0.40 - Tac 0079 0.153 0264 0.607 1.082 0.801 ~ 1.462
— APACHENFy (AUC=0.633) MAP 0.035 0.033 1.112 0292 1.036 0.970~1.106
0.20 — SOFAR% (AUC=0.684) 7 ICU A AR W% 5, AF 4.0 B 85, CRRT b 3% 22 Pk
SR R RAAT , APACHETT 4 e A 0% S AR YL HEAR B A T
, . , , SOFA A3 BURR B R PF 43, CHALDS,-VASe B A oh XK Al
0 0.20  0.40  0.60 0.80 1.00 HAS-BLED > BB tH i KU A, VIS S IS 5 M 2590314, WBC
1= 5 JEARAEITEL, CRP A C- W & 1, PCT NS R, HCO, Nk

1 : APACHE 11 A 2R Bif S8 PEERRIR B 1T, SOFA A5t FRER , Lac HFLERE, MAP RT3k, OR LR, 95%CI

TS, VIS MIMAETE LISy, ICU NAEVT R , AR 95% &5 X ]

B EREN, ROC ek 32 iR 3 TR Ih2E, AUC Mith 2k Tl
B 2 APACHE Il iF4) . SOFA 40 F1 VIS $E4-Hi ICU H

AF FS L3 2L 28 d B2 ROC 12k LT
2.3 ZHEK Logistic FIHHT (55 & 3) ¥ VIS 0.80
VEAT LA BEIT (8l T4 2 L 66 A B 2 AT R A
Gt L FR AN A £ I Logistic [ 4347, w0 OO0
ERRALINZ S, VIS I48=129.705 4 ICU tf E
AF A 1L 3 7 25 B A H % 28 d 36 T F L 7 fi -
B [H 2 (P<<0.05), JiF IV A5 7 15 43 J22 ELAT I S 28 3L ol SV ISHE = 120705
EAh, TCU B 11T ABLSERA Y T b ST A4 IR 3 e
(P<0'05 )o ROC HEE éﬁﬁi_\‘ ’ Tﬁ{ﬁ?ﬁﬁ VIS ﬂzﬁ_}z 0 O.I20 0.I40 0.I60 O.ISO l.IOO
129.705 733k U AF AH G L 3l ) 2 A 2 1— g S

28 dFET-[Y AUC=0.938(95%CI 1 0.898 ~ 0.977), £ 1+ VIS WIMEFRIEL WIS, 1CU Sy BAE Wit i 55 AF 4L 55
e R A A A 81, ROC M2 S & TARAFHERZE , AUC iz T i
W%Iﬂ{ﬁﬁﬁim‘&;ﬂ%#gﬁ%w 92.6% .81.8%, 3 58 +VIS PR 129,705 ABA TN ICU
S R AR TN AE T o AF IS )27 A 28 d FET) ROC 12k
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