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FESAET B REWBERERMLAARIZ S B . RI\ARNEEE L TERAREPERITSH—P
FRNBEFR P (8PP EREEPH(>84r), RIE H B B RankinE R 42— 54 8 A RIFA
(2 FEEARRA(>25). KL ElogisticlH 04178 & BARSLAA T B2 B A 5 N A <.
1833 52, # TAERHIE (receiver operating characteristic, ROC) #i 81 BARSTLAA BB 415 B K T
WE . G55: PRI 201445 B3, Hirb, B #:133161(66.1%), Zc1:68311(33.9%), it (64.72 + 11.72)
2. HhzEE$H10476(52.0%), FEEEFH9674(48.0%), HEEHHIHREIF103041(51.1%), #15
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Abstract

Objective: To investigate the relationship between Blood urea nitrogen to albumin ratio (BAR) and
large artery atherosclerosis (large artery atherosclerosis, LAA) and its correlation with severity
and short-term outcomes. Methods: LAA stroke patients hospitalized in the Affiliated Hospital of
Qingdao University from September 2017 to August 2022 were retrospectively included. Accord-
ing to the score of National Institutes of Health Stroke Scale at admission, they were further di-
vided into mild stroke group (<8 points) and moderate to severe stroke group (>8 points), and
according to the score of modified Rankin scale at discharge, they were further divided into good
outcome group (<2 points) and poor outcome group (>2 points). Multivariate logistic regression
analysis was used to determine the correlation between BAR and LAA severity and short-term
outcome. The predictive value of BAR for adverse outcomes in LAA patients was evaluated by re-
ceiver operating characteristic (ROC) curve. Results: A total of 2014 patients were included in the
study, including 1331 males (66.1%) and 683 females (33.9%), aged (64.72 * 11.72) years. Among
them, there were 1047 cases (52.0%) of mild stroke, 967 cases (48.0%) of moderate and severe
stroke, 1030 cases (51.1%) of good outcome at discharge, and 984 cases (48.9%) of poor outcome.
In LAA patients, BAR in moderate to severe stroke group and short-term adverse outcome group
was significantly higher than that in mild stroke group and short-term good outcome group, re-
spectively. Multivariate logistic regression analysis showed that BAR was the severity of LAA (OR
1.374,95% CI 1.308~1.442; P < 0.001) and poor short-term outcomes (OR 1.374, 95% CI 1.308~1.442;
Independent risk factors (P < 0.001), ROC curve analysis showed that the area under the curve for
BAR to predict adverse short-term outcomes in LAA patients was 0.744 (95% CI 0.722~0.765; P <
0.001), the Jorden index was 0.366, the best cutoff value was 7.150, the sensitivity and specificity
were 81.7% and 54.9%, respectively. Conclusion: BAR is associated with the severity and short
term outcome in LAA patients, and has a good predictive value for short term outcome in patients
with LAA.
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1. 51§

i 245 H gt thE SR P AE TR ) R A (1], SRR PR A G AR A R 80% e Aa (2], TEFRE,
i A o SN BT B R A [3]. $2 08 TOAST Ji[Rl2= 0 Y, Rl M 25 oh mT 49 S K Bl ik ok R A
A& (large artery atherosclerosis, LAA). /LY 142 %€ (cardioembolism, CE). /ML P %€ (small vessel occlu-
sion, SVO). H A HH#f55 X1 25 (stroke of other determined etiology, SOE)F1Y5 Kl A B 4 25 th (stroke of un-
demonstrated etiology, SUE) [4].

IR ZRE(BUN)E S B D RE R EE A hx, 2 ™ A2 5 e B AR B 8 B BAR =4, AT HI T Il K

DOI: 10.12677/acm.2024.1441372 2915 I PR = 2 3t


https://doi.org/10.12677/acm.2024.1441372
http://creativecommons.org/licenses/by/4.0/
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PGB DIRES] . —BURTHEVERT FE R, s BUN ZKF I Tl 9420 fl 2@ ik AL E PR %, 5
eGFR. L& WLEFEAL T MULEHEBR R TG R[6]. X —iEER, BUN ME T HAL'E Difefats, wResEm
BAI RO ML DALY, 2 o ML S 45 J3 B0 S 4 00 PR 7[5 AL B 2 A R 4 b = ' I mTI E R
Sy, BAPUI/MIOESE . Puktil. 4EFMEER. a2 Mlise 2 Ml ohae[7] 8] [9] [10]
I JREFE VA & H HE(BAR) BT FEAGHT KB — A2 Widiads, 5 OMNIILE PR, BHERY], BAR AI{E
NEVECHUESE . CHEARSE . 071388 B TS VAR EM[5] [6] [11]-[16]. HET, BAR 5 LAA R
(7 R KU IR R IANERE . AR, FATE AR MR R E A E A HEBAR) LT LAA
PR A v R T SRR RE AR S A (R AH S DU R I R T A, DA DAy PR o SRR A A

2. MEMGE
2.1. HRIR

BB 2017 4 9 H % 2022 4 8 HAET &8 K22 Mt @ R Be A B it S v SR i it AR i S8 . o N
[17] [18] [19]: (1) Z3kfl MRI 8% CT s218 2448 A UE Sl M PR ix 22 s (2) P e Crb [ i of 4 fig 27 v
(11276 16/ (2018)) ZWikritE; (3) TOAST 73 By KBkl AR i 2 b s (4) S 4l > 18 & H.<90
%, BRI, BEE <72 /N8 () BFEEFBEBHERE . HRFRHE[18] [20]: (1) TOAST #41K
O VRVEAR FERL L /NI PR ZE Y | LA 5 DR AN B SR R L 25 s (2) AT AR BRI N AR VDB R 5 (3)
FRUGERAS M0 ¢« o PR e A o I e M e s (4) TR EEL O BE EPERSRBRMESOR; (B) M. RIER
Gl SRS s (6) IR RIS TE%E

2.2. ISR

FI T B2 B ) 26 AR 3 PR A Re SR R JR 2R BT k), AR N DI Geut 22 (FE IS S PR I3 fa B M 35 (i
MR EARIUAE . BEPRIE . WRE. DRI) . FEZ i (Wi R &9k ). ABLR HIE = 2 EE K i SL e =
A RO EIRE . Hyh=Fe. RFEIREAEER., S%EEEOMEEE. REE. AEA AR
JRERMAER AN BAR). 2836 [F [F 37 B A #F 7t B 45 1 & 2% (National Institutes of Health Stroke
Scale, NIHSS) ¥4 K Hior 26, R ATk B Rankin &% (modified Rankin Scale, mRS)¥¥-%3 .

ABE 2K 2 44 00248 N RHEE AR R TS NIHSS SR VP Al 3 M4 D e sl i ™ B AR AL, <@ 4) AR FE 25, >8
3 9 R RE AR 2] o B A R 2 440 R LR BRI F A AP 2 N R ER AR RS mRS PRAL R R AR A,
<2 NFFA R, >2 /3 NEAAR .

2.3. GtFESH

KF SPSS 26.0 HAFHAT G0 T FEIESSAITTEERILLX £ s &R, PN HECR M
SEAEA t RS AR IEES /AT 0T B TR DL A A HORT DY A 5 K A PR SR R, R AL TR B ARCR FH ST RE AR
Mann-Whitney U #5650k TSN 7 43 R %R, AIAHECR A o K056:5% Fisher FERMER 2. FI
oy Z AR logistic [FIVA TR E BAR 5 LAA J% 5 F2 B KR AL VAT AH 56, RS 4 L (odds
ratio, OR) A1 95% & 15 [X [ (confidence interval, Cl). >KFH3Zik# TE4F1E (receiver operating characteristic,
ROC)H#hZk 73 #r BAR X LAA R AN R TRINAME,  JFHR i R DL S BB ARy S k. P <

0.05 AF G iHE#E X
3. &R

WETC B AR R AN AN HERR AR HE, 2% 2014 BlBFH NI, Horb, Fk 1331 4(66.1%), “fk 683
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1%1(33.9%), fE#(64.72 +11.72)% . iz aarh 1047 1)(52.0%), & 2 967 151(48.0%), HiFE 4
5 R 47 1030 51 (51.1%), %54 R 984 1)(48.9%).

3.1.BAR 5 LAA BE™EEERIMEXM

12 LAA B8, i EEAPRARERBA R R Wi SRERE ., % R R AR K
HIEARE EHERE . JREE. BAR. (ER AR B Em TREATH, MHMW=f. oEAHEERT
BRI (P $<0.05; % 1), A& 1 BEA A S AR 4 B P <0.05 AR EAE N HASE:, LAA
FEE AR NS B, AT 40 K 2 AR & logistic [21VH 73 At 45 R R, 4E 6 (OR 1.010, 95% CI 1.001~1.019;
P =0.026). W45 /5 (OR 1.005, 95% CI 1.000~1.010; P = 0.030). 1 JH[# E#(OR 1.120, 95% CI 1.042~1.205; P
=0.002). 1EF% K %(OR 1.086, 95% CI 1.055~1.118; P < 0.001). BAR(OR 1.374, 95% Cl 1.308~1.442; P <
0.001)/2 LAA /™ B f2 B 1T fa R R 2

Table 1. Comparison of demographic and baseline data between mild and moderate to severe stroke in LAA patients

F 1 LAA BEREFPSHERFPAORITFMELERELE

R %?ﬁ* ¢$§$¢ tﬁ\fﬁ b

(n = 1047) (n=967) By X?
FR () 62.92 +11.71 66.68 + 11.40 -7.290 <0.001
M, %) 703 (67.1) 628 (64.9) 1.087 0.297
i ILE(, %) 648 (61.9) 600 (62.0) -0.072 0.942
HEIRIE(n, %) 187 (17.9) 208 (21.5) 4.25 0.039
L L7 (N, %) 85 (8.1) 82 (8.5) -0.294 0.769
i g IMLSEE (n, %) 451 (43.1) 396 (41.0) -0.925 0.355
W JH 52 (n, %) 432 (41.3) 367 (38.0) -1.516 0.130
PRI (N, %) 357 (34.1) 350 (36.2) -0.985 0.325
#F5K 5 (mmHg) 83.32 £12.72 83.09 £ 12.71 0.399 0.690
48 H (mmHg) 150.91 + 20.95 153.74 + 22.60 —2.832 0.004
S5 E [ B (mmol/L) 4.02+1.72 442 +1.61 -5.508 <0.001
Hith = (mmol/L) 1.31 (0.98~1.79) 1.23 (0.93~1.72) —2.452 0.014
T % FE I 2 1 IR B (mmol/L) 1.19+0.28 1.22+£0.27 -2.771 0.006
K% BE g B A AH [ B (mmol /L) 2.78 £0.85 2.94+0.91 -3.903 <0.001
IR ZE A (mg/L) 286.57 + 83.27 345.99 + 104.19 -14.066 <0.001
13 A& A (/L) 39.06 +3.24 37.72+3.78 8.494 <0.001
JRER A & A HAE(mglg) 7.39+2.26 9.32+3.58 -14.371 <0.001
{ERERE(R) 9.07 +£3.28 10.16 + 4.57 -6.073 <0.001

3.2. BAR 5 LAA B&EHIF AR

1E LAA B h, B ARRALLER. IgEE. BHER., 5ZEREAEER. [RZEREAHE
[EEE, MERRA. BAR. [ERAHBEZ S THARIFH, wmefs s gtt. BHm=E. mEA
BB BT RIFHEP 1<0.05; % 2). PLE 2 #IH RIGH 5% I R4 AT P <0.05 A EIER
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TR E

HAR R, AN &, #4708 E A logistic [FIH . 45 R ER, FH#(OR 1.013, 95% CI
1.004~1.022; P = 0.006). Y& 4ii /% (OR 1.006, 95% CI 1.002~1.011; P = 0.008). 4JIH[# /¥ (OR 1.080, 95% ClI
1.005~1.162; P = 0.037). {3 K% (OR 1.085, 95% CI 1.054~1.117; P < 0.001). BAR (OR 1.426, 95% ClI
1.356~1.500; P < 0.001)/& LAA &2 5 HA% T A R B T e 2%

Table 2. Comparison of demographic and baseline data between the good outcome group and the poor outcome group of

LAA patients
F* 2. LAA BERARFEASHFIFT REAAOFIHFMELBRELE
e %gﬂ R ﬁfU_ﬂ?ﬁE t1. 2Z (] p i
(n = 1030) (n=984) By X? fF

FUE (D) 62.70 + 11.63 66.84 + 11.44 -8.055 <0.001

H 1 (n, %) 685 (66.5) 646 (65.7) 0.164 0.686
L& (n, %) 643 (62.4) 605 (61.5) 0.190 0.663

B JRIF (0, %) 186 (18.1) 209 (21.2) 3.231 0.072

L LI (N, %) 80 (7.8) 87 (8.8) 0.764 0.382

e IR LRE (n, %) 456 (44.3) 391 (39.8) 4.093 0.043

WA 5 (n, %) 428 (41.6) 371 (37.7) 3.117 0.077

R HE (n, %) 357 (34.7) 350 (35.6) 0.182 0.669

#F5K 5 (mmHg) 83.23 £ 12.69 83.20 £ 13.01 0.058 0.954

4 s (mmHg) 150.72 + 21.06 153.89 + 22.44 -3.270 0.001
S L B (mmol/L) 4.05+1.72 438+ 1.62 —4.363 <0.001

H i =5 (mmol/L) 1.32 (0.98~1.82) 1.23 (0.93~1.69) —2.955 0.003

e % i 2 1 IR B (mmol/L) 1.19+0.28 1.22+0.27 —2.497 0.013
%25 5 i 2 A BE ] B (mmol /L) 2.79+0.86 2.92+0.89 -3.439 0.001
MR ZE A (mg/L) 283.85 + 81.59 347.81 +103.87 -15.321 <0.001
I3 & E(g/L) 39.06 + 3.22 37.73 +3.80 8.473 <0.001
PRERE & A HAE (malg) 7.32+2.23 9.36 +3.55 -15.423 <0.001
B RE(R) 9.08 £3.27 10.13 £ 4,57 -5.918 <0.001

3.3. BAR ¥} LAA BEEHIE AT REOTMMHE

ROC MZk (¥ 1)/r#rE7~, BAR Filill LAA EFH B IAARMEIZE TN 0.744 (95% CI
0.722~0.765; P < 0.001), 21554 0.366, fmEAWT{E A 7.150, BUSMEFIRE 7% 73531 81.7%F1 54.9%.
LT, MIEREEM A EEX LAA BE IR HA R TAME S 2, AUC 43414 0.721 (95% CI
0.699~0.743; P < 0.001) 1 0.606 (95% CI 0.582~0.631; P < 0.001).

4. ¥ig
FERXTETEH, FATKIEEE BAR AR &, LAA RUIZEH XL 2% s, BAR 5 LAA A&
SR TR 1 T AR FE RIS A 0% XTI 7R ] BAR TTREME [l LAA B A s A2 7E T FE AR 7
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Figure 1. The ROC curve of BAR for predicting adverse outcomes in LAA
1. BAR 7l LAA B2E%# 3T R ROC fhzk

MR ZZE(BUN) & N FAURARI 1) 278, B A HR[22] . —T07E 3355 i St i 1 4%
S TR T IO RIS MERE SR W, BUN 5 SuE Bl vk 25 v g3 (R B A0 T 56 5 35 M 55 [ 23] W7 & W, BUN
RN BSHIIN 2 fa BRE S UG A R, & B 8 I AN B R ZY, 580 1 A )
BUN & Rt £ [24]

195 F R E(ALB) AT G B, SRR EZ RS T, BAA DU/ IMIORSE . brltiln . 4iRefkisidE
JE\ HE Z MRS Z M AEYEIIRE[7] [8] [9], —IURTREPEWE AR, (RIS E A A KP4 A<
XU, I R R S i 2 XU 2 TAI A AR AT SR S [25]. BFE R W, ALB fEfg4ER i 155
JE, BRARMIEEARE, SCESIKR B, R - FREEI 0, AN eSO A AR 1Y) L AG PR [26] -

I PR 2 AU A A HUE (BAR) AT A KoB K I — R ALY =465, BA LA BTG, MHEHE) %%
PR, BT 2 MR BRI I[27]. BEFAERE, BAR RIENH i il KA B B MRE 55500
B R B AN B 45 Jm R B W 4P A T ) 5+ [28] [29] [30]. A9t 26 8], BUN Tl ALB FAAK 5 0o I
EHRPREENARTUGEVIMG, AFESMEKGEME. S OUUEZE, O )32l MRk i H[5] [6]
[11]-[16] [25]. Tianyong Han Z: A5 R I, BAR fH S5HREFAE ™ E AL 2 IFADC, BAR(EME, MEE
BFETEEZE[31]. BAR 5 LAA BUAH R HATMAEHE, AHFFER I BAR & LAA B3 FMT f K [
K, 5B T E R A R A G

SRR R A R AR FE WA SRR R AT A B IR R E R AT, TRE BT ) I A )
A, PREEFIARE, 3 BUN SR8 2 [32]. ALB BEME SO BRI 30 I 44205 IR 45 5L [25], ALB
TP AR U I L 3R S A2 0 T AR, IHLBCRE A 5 T v, i ALk B ik 12 [33] o L VBV R AN A2, BRI
Wi gk — BN . AEEER A R A, A IR E R A, AT MR, ALB & s,
HAUARE AR AR i, ALB VHFEE 2, #E1f S50 ALB /K FAE[34]

R FRAFAE— LSRR . 12, AWFFCNEME T, ke BAR 5 LAA ZRIREKLR. H
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