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[Abstract] Objective To explore the impact of acute-phase volume load on clinical outcome in
patients with branch atheromatous disease (BAD)-related stroke. Methods A total of 345 patients with
BAD-related stroke were enrolled from June 2021 to June 2023 in the multicenter prospective cohort study
(BAD -study) involving 20 comprehensive stroke centers across China. Neurological functional outcome at
90 d was assessed by modified Rankin Scale (mRS). Univariate and multivariate Logistic regression
analyses were performed to identify factors influencing 90 d excellent outcome. Results Multivariate
Logistic regression analysis showed that a daily average intake of <2000 ml (OR = 0.345, 95%CI: 0.133—
0.897; P = 0.029), a daily average net intake of > 500 ml (OR = 0.457, 95%CI: 0.222-0.940; P = 0.033),
advanced age (OR =0.961, 95%CIl: 0.929-0.994; P =0.021), diabetes mellitus (OR =0.494, 95%CI: 0.245-
0.995; P = 0.048), previous statin use (OR = 0.159, 95%CI: 0.037-0.684; P = 0.014), higher baseline
National Institutes of Health Stroke Scale (NIHSS) score (OR = 0.688, 95%Cl: 0.613-0.772; P = 0.000),
anticoagulant therapy (OR = 0.416, 95%CI: 0.203-0.850; P = 0.016) and early neurological deterioration
(OR = 0.142, 95%CI: 0.059-0.343; P = 0.000) were risk factors for failture to achieve excellent outcome.
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Conclusions For BAD-related stroke patients, a daily average intake of 2000-2500 ml and a daily average
net intake of 0-500 ml in the acute-phase may have a better prognosis, suggesting that acute-phase volume

management should balance the dual goals of avoiding hypovolemia and preventing volume overload, with

individualized fluid rehydration strategies.
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Table 1. Comparison of clinical data among daily average intake <2000 ml, 2000-2500 ml and >2500 ml groups
WL b H i’J/\(fiz gtlx))o ml4l H itﬂ/\i(%Loz()g(;12>500 mll  HY /\(%;121530)0 ml 4 I P
PRI H (%) ] 5.647  0.059
B 17( 54.84) 137(68.16) 86(76.11)
2k 14( 45.16) 64(31.84) 27(23.89)
EWIM(P,, P, % ] 61.00( 55.00, 70.00) 62.00( 53.00, 67.00) 59.00( 52.00, 67.00)  1.990 0.370
e I FE L (%) ] 16( 51.61) 104(51.74) 65(57.52) 1.027  0.598
W IR 9 [ 1] (%) ] 7( 22.58) 49(24.38) 32(28.32) 0.745  0.689
e g e [ 41 (%) ] 1( 3.23) 2( 1.00) 4( 3.54) = 0.246
ey [ 28 2 IO 2 i i [ 1971 (% ) ] 10( 32.26) 87(43.28) 28(24.78) 10.953  0.004
I [ (%) ] 2( 6.45) 15( 7.46) 6( 5.31) 0.541  0.814
WA 51 (% ) ] 10( 32.26) 81(40.30) 54(47.79) 3.000 0.223
R (%) ] 4( 12.90) 53(26.37) 43(38.05) 9.078 0.011
R A A s s [ 491 (9% ) 5( 16.13) 34(16.92) 26(23.01) 1.920 0.383
i 4 v 52 S [ (%) ] 1( 3.23) 38(18.91) 16(14.16) 5326 0.070
/MR 25 ¥ [ H(%) ] 6( 19.35) 15( 7.46) 10( 8.85) 4.648  0.098
s m (%) ] 0( 0.00) 0( 0.00) 1( 0.88) = 0.417
fbyT2259 [ H1(%) ] 2( 6.45) 12( 5.97) 9( 7.96) 0.465  0.793
K EABERS [ [ M(P,;, P,5) ,h] 19.00(  8.00, 24.00) 13.00(  6.00, 24.00) 15.00C 5.00, 28.00)  1.028 0.598
ABEI NIHSS[ M(P,,, P,;) , 343 ] 3.00(  2.00, 6.00) 4.00( 2.00, 5.00) 4.00( 2.00, 7.00) 1353 0.508
A B4 [ M (P, P,,) ,mm Hg]*  138.00(131.00,160.00) 142.50(134.25,155.00)  148.00(138.00,155.00)  2.745 0.253
ABet &K IE[ M(P,,, P,g) ,mm Hgl*  84.00( 73.00, 95.00) 86.00( 78.00, 95.00) 86.00( 79.50, 93.00)  1.288 0.525
M PR AR [ 451 (%) ] — 0.000
iZ ) b 20( 64.52) 93(46.27) 61(53.98)
JRRBE A 1( 3.23) 3( 1.49) 0( 0.00)
I ) B 5( 16.13) 41(20.40) 38(33.63)
oA 5( 16.13) 64(31.84) 14(12.39)
R IE AL (%) ] — 0.259
ki 5L 31(100.00) 199(99.00) 109(96.46)
T e ot % A 0( 0.00) 2( 1.00) 4( 3.54)
S SVARCIC N 4.094  0.129
IFRE1) S 24( 77.42) 125(62.19) 65(57.52)
i 5 5 1 v 3l ik 7( 22.58) 76(37.81) 48(42.48)
ABEERIT[61(%) ]
DK 5( 16.13) 35(17.41) 21(18.58) 0.125  0.940
HHUINNRIRYT 13( 41.94) 78(38.81) 29(25.66) 6.276  0.043
ML/ RIE ST 18( 58.06) 121(60.20) 82(72.57) 5337 0.069
B 3 9.68) 33(16.42) 29(25.66) 5914  0.052
R 2=big 5( 16.13) 37(18.41) 21(18.58) 0.105  0.949
b YT 26 2459 31(100.00) 195(97.01) 107(94.69) 1.744  0.386
R R 2 Dy fig A 41 (%) ] 6( 19.35) 25(12.44) 20(17.70) 2.155  0.340
P 25 TR0 25 T i A A i) 49.24( 31.25, 78.22) 43.93( 8.70, 66.38) 33.58( 19.21, 54.28)  1.456 0.483

[(M(P,;,P,s),h]*

*one case missed, | ] B0 Bk 25 . — , Fisher's exact probability , Fisher B VI HE 23 0 Kruskal-Wallis H test for comparison of age, time from
onset to admission, NIHSS score at admission, systolic blood pressure and diastolic blood pressure at admission, and time from onset to END,
and x? test for comparison of others , 4F- % B A BER E] A BE B NTHSS $F43 A B B Wi 4 FE R ET 5k & 0 25 5 300 22 o BE I AR et ) 1) LE
K FH Kruskal-Wallis HR 50, FEASTE FR (0 LB R A5 56 . NIHSS, National Institutes of Health Stroke Scale , 3¢ [ [E 7. T 4= 0 7% e 25 Hh &
2. The same for Table 2
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Table 2. Comparison of clinical data among daily average net intake <0 ml, 0-500 ml and > 500 ml groups

WL b H i’a:ﬁ{l\%f)o ml 24 H im%/(\ni: (2);65300 ml4d H iia:%/(\ni: ;85)00 ml £ i P
PRI H (%) ] 1.660  0.436
B 14( 66.67) 160(67.80) 66( 75.00)
2k 7( 33.33) 76(32.20) 22( 25.00)
EWIM(P,, P, % ] 62.00( 55.00, 64.00) 61.00( 54.00, 68.00) 58.00( 52.00, 66.50) 2.024  0.363
e I R [ 61 (%) 11( 52.38) 119(50.42) 55( 62.50) 3.773  0.152
W IR 9 [ 1] (%) ] 3( 14.29) 61(25.85) 24( 27.27) 1.550  0.461
e g e [ 41 (%) ] 0( 0.00) 2( 0.85) 5( 5.68) —  0.026
ey [ 28 2 IO 2 i i [ 1971 (% ) ] 7( 33.33) 88(37.29) 30( 34.09) 0.365 0.833
I [ (%) ] 2( 9.52) 15( 6.36) 6( 6.82) 0315  0.930
WA 51 (% ) ] 10( 47.62) 97(41.10) 38( 43.18) 0.401 0.818
AR (%) ] 2( 9.52) 61(25.85) 37( 42.05) 12.285  0.002
R A A s s [ 491 (9% ) 2( 9.52) 45(19.07) 18( 20.45) 1.350  0.509
i 4 v 52 S [ (%) ] 1 4.76) 40(16.95) 14( 15.91) 2138 0.343
/MR 25 ¥ [ H(%) ] 1 4.76) 24(10.17) 6( 6.82) 1.368  0.505
HLEEL W[ (%) ] 0( 0.00) 1( 0.42) 0( 0.00) = 1.000
fbyT2259 [ H1(%) ] 1( 4.76) 14( 5.93) 8( 9.09) 1.158  0.560
BB AR E [M(P,s,Pys) ,h] 16.00(  7.00, 31.00) 13.00(  6.00, 24.00) 19.00( 5.50, 27.50) 3.096 0.213
ABEIE NIHSS[ M(P,,, P,) 343 ] 3.00(  2.00, 5.00) 4.00( 2.00, 6.00) 3.00( 2.00, 6.00) 2.039  0.361
ABE 4 [ M(P,, P,y) ;mm Hgl*  140.00(136.00,159.00)  143.00(135.00,155.00) 145.00(135.00,154.00) 0.685 0.710
ABE 43K E [ M (P, P,) ,mm Hgl*  83.00( 75.00, 92.00) 86.00( 79.00, 95.00) 86.00( 80.00, 95.00) 0.839  0.657
M PR AR [ 451 (%) ] — 0.000
iZ ) b 10( 47.62) 106(44.92) 58( 65.91)
JRRBE A 1( 4.76) 2( 0.85) 10 1.14)
I ) B 4( 19.05) 58(24.58) 22( 25.00)
oA 6( 28.57) 70(29.66) 7( 7.95)
R IE AL (%) ] — 0.555
ki 5L 21(100.00) 233(98.73) 85( 96.59)
T e ot % A 0( 0.00) 3( 1.27) 3( 3.41)
S SVARCIC N 0320 0.852
IFRE1) S 14( 66.67) 147(62.29) 53( 60.23)
i 5 5 1 v 3l ik 7( 33.33) 89(37.71) 35( 39.77)
ABEJE a7 [61(%) ]
DK 5( 23.81) 39(16.53) 17( 19.32) 0.920 0.631
HHUINNRIRYT 9( 42.86) 90(38.14) 21( 23.86) 6.398  0.041
ML/ RIE ST 12( 57.14) 143(60.59) 66( 75.00) 6.243  0.044
B 5( 23.81) 43(18.22) 17( 19.32) 0.412 0.814
R 2=big 2( 9.52) 45(19.07) 16( 18.18) 1.177  0.555
b YT 26 2459 20( 95.24) 225(95.34) 88(100.00) — 0.083
R R 2 Dy fig A 41 (%) ] 3( 14.29) 36(15.25) 12( 13.64) 0.138 0.934
P 25 TR0 25 T i A A i) 60.48( 55.23, 78.28) 38.00( 22.92, 60.45) 24.00( 842, 52.34) 4311 0.116

[(M(P,;,P,s),h]*

Wi AR <Oml T FEHITF27(P=0.121); P =0.048) . BE A I FH Ath 77 25 25 9 (OR = 0.159,
AN, B (OR = 0.961,95%CI: 0.929 ~ 0.994; P = 95%C1:0.037 ~0.684; P =0.014) . A B i NIHSS ¥ 43
0.021) B JR %% (OR = 0.494,95%CI1: 0.245 ~ 0.995; & (OR =0.688,95%C1:0.613 ~ 0.772; P = 0.000) .k
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Table 3. Variable assignment of influencing factors for 90 d excellent prognosis in patients with BAD-related stroke
e T AE - T A
e 0 1 2 - 0 1 2
KWi G 90 d il bf TS & P 77254 x i
REsill i 5 EAIE X Jivi 45 5E LT A e . K A
RS X A I A2 AL HEB K I A% 5% 1E 3l fik
il R 9 N A ABtIai6IT
i fi I AR 7 H Dk 7 A
1o [ 250 B 0 12 1 i % A XU 1L /MR IE ST 7 H
ek L % f B T 1
W A X A UBER T & i
S| TG A 7T 26259 & f
A ik 2 e 7 A L 2 D) hE AL T A
i 2 et R S x fi H AL (m) <2000 2000 ~ 2500 >2500
P/ MR ) % A H 375 A (ml) < 0 0~ 500 > 500

A= R3] 22 T BE % 1k (OR = 0.142,95%CI: 0.059 ~
0.343; P = 0.000) . A Bt J5 $T & 16 97 (OR = 0.416,
95%C1:0.203 ~ 0.850; P = 0.016) J& 7 7 5l bk il #¢ A
A9 AH OC A i BB B R AR AR R I 90 d AR 4 TS 1Y
fER R (ES),

i #

ARG LR IR | 2F 330 ks B B 1 A OC AR
R E SR IR AR A i R fT S R W I 90 d S A7
TERBEE, LI H ¥ A 2000 ~ 2500 ml 2 18, H 3
A HE <2000 ml 2 R FR A B A TS A9 Al & L i H
B >2500 ml TG B 2 Ge it 25 5 5 DL H B A
H0~500ml S, HHE AR >500 ml 2K EG
e b T JE ) fa B LR, H 33 AfE < 0 ml W) G B 3
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P/ NRIB ST 9 A T I 10 T 45 S o S8l ko R A
o A S A rh MR I R Tk YT AR
WFIE o, B B AR PEA B T 2ot o S 80 ko A i b
A SE A R R 2 Ty EE T HX SR YT
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ik k6 R Ak 9 AR5 Sk g L A L i A ) R SO B, D
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R TEARMEIRIT TR T, 29 27.83%(96/345) 1) i
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Table 4. Univariate Logistic regression analysis of influencing factors for 90 d excellent prognosis in patients with
BAD-related stroke
A b SE Wald x* P1H OR{H OR 95%C1
51 0.318 0.255 1.553 0.213 1.375 0.833~ 2.268
L -0.044 0.013 11.059 0.000 0.957 0.932~ 0.982
o L -0.264 0.243 1.184 0.277 0.768 0.477~ 1236
Wl PR 9 -0.403 0.266 2.293 0.130 0.668 0.396~ 1.126
175 g I -0.102 0.280 0.133 0.716 0.903 0.522~ 1.563
e [7] 20 2 Jo 2R Iff i -0.137 0.248 0.307 0.580 0.872 0.536~ 1.417
568095 -0.349 0.455 0.589 0.443 0.705 0.289~ 1.721
% A -0.039 0.243 0.025 0.874 0.962 0.598 ~ 1.549
R 0.058 0.266 0.048 0.827 1.060 0.629 ~ 1.786
B A2 it 2 s o -0.266 0.298 0.798 0.372 0.767 0.428 ~ 1.374
ki A v Rk sl -0.074 0.325 0.052 0.819 0.929 0.491~ 1.755
B/ 259 -0.698 0.386 3.274 0.070 0.498 0.234~ 1.060
fbiT 225 -1.128 0.436 6.690 0.010 0.324 0.138~ 0.761
AR IE 0.666 1.102 0.365 0.546 1.947 0.224 ~ 16.882
I AL FB AL 0.406 0.255 2.535 0.111 1.501 0.901 ~ 2.476
A Bt NIHSS -0.319 0.047 45.495 0.000 0.727 0.662~ 0.797
ABEJG 1897
il ezayis -0.003 0.315 0.000 0.993 0.997 0.538 ~ 1.848
WL ML/ IA ST 0.155 0.248 0.390 0.532 1.168 0.718 ~ 1.900
L ER -0.693 0.288 5.778 0.016 0.500 0.284 ~ 0.880
BLEEHR YT -1.090 0.289 14.251 0.000 0.336 0.191~ 0.592
fbyT K254 -0.676 0.784 0.744 0.388 0.509 0.109~ 2.364
L 2 T e AL -1.497 0.315 22.561 0.000 0.224 0.121~ 0.415
F 44 Af <2000 ml* -0.911 -0.396 5.292 0.021 0.402 0.185~ 0.874
H 44 Af > 2500 ml* -0.177 0.265 0.444 0.505 0.838 0.499 ~ 1.409
H 24 Af <0 ml# -0.383 -0.486 0.620 0.431 0.682 0.263~ 1.769
H #4r A 4t > 500 ml# -0.366 0.272 1.815 0.178 0.694 0.407~ 1.181

for Table 5

*The daily average intake was referenced by 2000-2500 ml, H )AL 2000 ~ 2500 ml 28 ; #The daily average net intake was refrerence
by 0-500 ml, H #J¥ A 4 L 0 ~ 500 ml 42 #8 . NIHSS, National Institutes of Health Stroke Scale, 3% [E] [¥ 7. T3 A= iff 57 B A< Hf &4k

» The same
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Table 5. Multivariate Logistic regression analysis of influencing factors for 90 d excellent prognosis in patients with
BAD-related stroke
A b SE Wald x* P1H OR{H OR 95%C1
51 -0.210 0.392 0.287 0.592 0.811 0.376 ~ 1.747
L -0.040 0.017 5.347 0.021 0.961 0.929 ~0.994
NS 0.068 0.330 0.042 0.837 1.070 0.560 ~2.044
Wl PR 9 -0.705 0.357 3.898 0.048 0.494 0.245~0.995
e [7] 280 2 I 2R If -0.527 0.351 2.254 0.133 0.591 0.297~1.174
RN} 0.195 0.605 0.103 0.748 1215 0.371~3.978
U 0.247 0.380 0.424 0.515 1.281 0.608 ~2.695
WA i A e o s -0.174 0.413 0.178 0.673 0.840 0.374 ~ 1.889
7T 2254 -1.838 0.744 6.101 0.014 0.159 0.037 ~ 0.684
A Bt NIHSS -0.375 0.059 40.470 0.000 0.688 0.613~0.772
ABtJE 16T
ik A 0.422 0.435 0.942 0.332 1.526 0.650 ~ 3.580
WU L/ MR IGIT 0.040 0.346 0.014 0.907 1.041 0.528 ~2.053
R -0.374 0.404 0.856 0.355 0.688 0.312~1.518
BUEER YT -0.878 0.365 5.779 0.016 0.416 0.203 ~ 0.850
R B 22 ) e AL -1.951 0.450 18.788 0.000 0.142 0.059 ~ 0.343
H 2 A <2000 ml* -1.065 0.488 4.760 0.029 0.345 0.133~0.897
H 44 A4 > 2500 ml* 0.132 0.366 0.131 0.718 0.141 0.557 ~2.338
H#54r A <0 ml# -0.932 0.601 2.406 0.121 0.394 0.121~1.279
H 35334 A > 500 ml# -0.783 0.368 4.532 0.033 0.457 0.222 ~0.940
W KO 6.224 1.225 25.801 0.000
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