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Abstract

Objective: To investigate the correlation between serum albumin levels with the severity of intra-
cranial atherosclerosis in patients with acute cerebral hemorrhage. Methods: The clinical data of
patients who visited the Second Affiliated Hospital of Anhui Medical University from August 2022
to September 2024 were retrospectively collected. Albumin was divided into three groups each, and
univariate analysis was performed on all clinical data of the patients to statistically analyze the cor-
relation between different levels of albumin and hematoma volume; based on a stenosis threshold
of 50%, patients were divided into severe stenosis group and non-severe stenosis group. Multivar-
iate Logistic regression analysis further explored factors affecting the severity of atherosclerosis.
Results: 1. A univariate analysis was conducted on the tertiles of serum albumin levels. The tertiles
3 group (with the highest serum albumin levels) had significantly lower age, admission systolic and
diastolic blood pressures, but higher hemoglobin and white blood cell counts compared with the
other two groups (P < 0.05). 2. Compared with the non-severe stenosis group, the severe stenosis
group had higher serum albumin levels, with a statistically significant difference (P < 0.05). How-
ever, no statistically significant difference was found in hematoma volume between the two groups.
Multivariate logistic regression analysis indicated that serum albumin is an independent risk factor
for the severity of atherosclerosis. Conclusion: 1. among patients with intracerebral hemorrhage,
serum albumin levels are negatively correlated with age and blood pressure but positively corre-
lated with hemoglobin and white blood cell count; 2. Age and admission systolic blood pressure are
positively correlated with the severity of atherosclerosis, whereas serum albumin is negatively cor-
related with it. Importantly, age, serum albumin, and systolic blood pressure have been identified
as independent risk factors for predicting the severity of atherosclerosis. 3. No statistically signifi-
cant relationship was found between hematoma volume and the severity of atherosclerosis.
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FEBN KA AL IR AR [10] 0 JERE SN XH 20 Jik ot BEAE AL 1 5 JRE 2 A R R B RO AR (1] LA Bl K S A AR
A SR AL A A v DL AR i ELHE Ml e TR ORI e b . AT AR, i I S bR A A
fTELIZ07E 40%~50% [12]. PRI N Sh Bk s R AL 5t i 2 TRJ RS 3R, (B A SRA TR AR .

FE A2 MERERIE RN, EAEgERFNRKIRAREER. 25 0B N 555 A EEEM[13]. A
HASRAEZ M HTFT, IrERZ 2R ERE. BRI AR A e R RN T BAXWEEM, —J7m
i AT R AU ROAE s 55— T7 10, R A e 15 5 SRR 0 I MR SRR 200 0 7 26 A1 8 4 PR [14] [15] »
MR, 251K A B SRR RN ER AL, B SE A E EKCP R R, BB IR A, 51 i
2 [16]. SR H Bl T 00 H 1008 2 oh 8 3 S KRR AL 2 8] 5C R IR FU /b, SO BATTE — B A
VR AE I R B2 1B w7

2. MMEHE
2.1. AQO#R

AT T [T ) 5l BRRE ARSI TE . AN T RTINS TR) AL 2022 47 8 F % 2024 4 9 A MR JFmtiz T
TRIERERE S I BB A o poC it 2 1 SV N Y I A B3 . P B FENBE 24 /NI 32 1 80 Sk
P CT AR AU MRS 2. GINFRvE: 1 BB ER > 18 %5 2. AWt A] < 3 R, JRAE(ER I i%2
TIMERE-CTA; 3. ABIIRK. MEZELLEEMREE, 4. O™ BmRG, BrERmL; 5. 3k
UEOR MO I Lot . HERRARE: 1. dRRVEI M (RI0T . MR, MR . ShAREEE. A EE): 2. ik
Fi; 3. AR EIFEE IR R . RGBT 4. A SN IKRREE AL .

2.2. BURIERARGR AT

G RL: BAEREES . PR AR AR ek s . AN B SE E E L AR B AR b E R . AR
Wrar Bk AR I BEPRE S MR Sy ARrb s, SRER R ARRR: T BB E BT 24 /A AR
KT 10 TN E KR A, FHFEPRAETE 2°C~6"CoKAa . @I [ 2 M40 53 06 MR 4 i 1 7
A A RBEERAE A REAR BEAT 08T o SR A A AU CT Ml Sk CT I & #2(CTA).

2.3. MAFNBKFHEUIRERHNE

TEIZSE 56 A & 1 2 Sk C6 Be. JERIRAT AN N s 1. ICAS TE3 A sk 1) & A R K F HAhzh
Bk[17]s 2. FEWGIR FERIF CT MA &R S 3N sh ke ss, HARNE C6 BLi A B = i e fln] &
STVE[18] AH Bl I At B R85 Ao BB e R B ML A B AR 50 /0 v ¥ LK s i

P PR S i R A B e A 2 B B A Q3 T AR ] DT PR 7 DR P A 250 ki AR 5, P K I 5
A AT AL PRI IS (WASID)AIE 72 32 (19 7575 [19]. B4 (%) = (1 — Ds/Dn) x 100% (Ds: ¥ 4% Ifil 3 e
AR EAE; Dn: AR M I B AR EAR) . BRIE T 2017 A RATH (B SRRl Bk R 2 TR 3
WY R, MEBORERE > 50%p R TR B DTG SUE, LRI EN. FIt,
AT TN PN SRR A FR FE 2 AR BB AR (A < 50%) ™ EARAS (B4 > 50%), FF4E L/ N4

24. G FERE

KHI SPSS 26.0 Fiit s B HEAT Hs AL BE e gt it 04, A1 Graph Prism 10 #EAT4: 18] E ek A it
BHAEIATIEAS T, W TSRS ESE L M £ frdEE” FoR, JFESI R t R
BEATALE LS AR IR AT AT L« sp s (DU o B )~ %o, {H] Mann-Whitney U 5563
AT LI A T Bt A R 1 23 B, A R D7 R et AT 4 1R LA . 22 DA 3R 20 MR Fl 5T Logistic
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AT F USSR T M 2022 4 8 A& 2024 4E 9 A2 T BIBER 58 It @ BE i 46 o i 0 2252 35
Sk CT FHfii2 A b L B 3L 709 N, HEBR AR RIRT 3 K 200 N, G HEATER 40 A, A
Bt 24 /NI RBETRII 10 N, RSRIGEVORIASE R 27 N, ARG H i (ShER KIS . ShkR . H %
1h5E) 33 N, Wi 15 N, MEAFE IR SEURYL. HACEEME 65 N, Ak 70 A,
MFERATIN 22 N, E2be T 227 %% . AWFFH, BEEEIH 155 A\(68.3%), LiEH#Itg
72 N(3L.7%). ‘A B4R 60.0 (53.0~71.0)%/, ARl £ 158.0 (141.0~172.0) mmHg, APBt#Tik
J£74 92.0 (83.0~103.0) mmHg, [Flf & A sl 8 171 (75.3%) N, [FIBS & AR b E 2 N 35
(15.4%) N, W 73 (32.2%) N\, WIBEE 60 (26.4%) N, BEAE AN IER B 48 (21.1%) N, BEAEH
A R i ) 2R 21 (9.3%) A, ABE NIHSS 3434 6.0 (2.0~11.0)5r, APt GCS ¥4 4 15.0 (13.0~15.0)5 -

BT B3 I35 AR 8K R 42,5 £3.8 g/l GG A AR IE I =00 8, S8 =4
T1ZH(<41.1 g/L). T2 41(41.2~44.1 g/L)F1 T3 4H(>44.2 g/L). HHESHT, 1M A5 AACF BRI S 3
SRR, NBEUS S AN AT Tk R FA . R Ik 2 5B 2 10 1M 20 28 (1 A0 (40 B /KPR (P < 0.05) . HARZE R

WA 1.

Table 1. Clinical characteristics of patients, stratified by the tertiles of albumin

= 1 RBMEAZBKEDA=FSEHNIGRBIERN LR RS

SRS
iR AL Tertile 1 Tertile 2 Tertile 3 P
(n=76) (n=74) (n=77)
HEH(g/L) <41.1 41.2~44.1 >44.2
ERE 65.0 +12.3 61.8+12.1 56.5 +13.6 <0.001
St 49 (64.5%) 52 (70.3%) 54 (70.1%) 0.682
A B s i (mmHg) 150.0 (134.0~167.5) 161.5 (142.8~167.5) 159.0 (145.5~175.5) 0.019
N BE 5K T (mmHg) 87.5 (78.3~100.0) 93.0 (83.0~101.3) 97.0 (88.5~109.0) 0.002
g I s 55 (72.4%) 55 (74.3%) 61 (79.2%) 0.599
PR 14 (18.4%) 12 (16.2%) 9 (11.7%) 0.501
WA s 21 (27.6%) 27 (36.5%) 25 (32.5%) 0.508
TR 5 19 (25.0%) 18 (24.3%) 23 (29.9%) 0.699
I P A s (AT ) 21 (27.6%) 12 (16.2%) 15 (19.5%) 0.210
i H ofm s 11 (14.5%) 6 (8.1%) 4 (5.2%) 0.129
B NIHSS 34 5.0 (2.0~10.0) 6.0 (2.0~11.0) 7.0 (3.0~14.0) 0.211
APBE GCS ¥4 15.0 (12.0~15.0) 15.0 (14.0~15.0) 15.0 (12.0~15.0) 0.257
M4 F(g/L) 131.0 (121.3~141.0) 138.0 (130.0~147.0) 144.0 (135.0~161.0) <0.001
£ 41 £ (109/L) 7.1 (5.9~8.6) 8.2 (6.9~10.0) 8.4 (6.7~11.0) 0.011
rh R B E 7 40(%) 72.3 (66.0~81.3) 79.0 (68.9~83.4) 73.6 (62.8~85.6) 0.271
i i ARFR (ml) 5.1(2.2~12.0) 8.2 (3.0~14.4) 5.8 (2.6~22.2) 0.210
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31 FEREAMFTFEREEH—RANNEERSH

FEP=EAR AR AR PR AR A [A), SERS MBS B GE it 248 (P < 0.05); (HPTZHAENER].
N AN =T NS SN 3 72 Tl SN 9 SN @ T SN Y T i S s o R S 5 A = (e

0.05). HARZE R W% 2.
Table 2. General characteristics of patients, stratified by the severity of ICAS
=2 PEREAMETEREE-REMNERZ SR

P ﬁ%ﬁ% #Tiﬁfﬁ fiﬁi? p
(%) 60.0 (53.0~71.0) 54.5 (47.0~66.0) 65.0 (56.0~73.0) <0.001
vk 155 (68.3%) 48 (70.6%) 107 (67.3%) 0.625
A B s i (mmHg) 158.0 (141.0~172.0) 149.0 (138.3~165.0) 161.0 (144.0~174.0) 0.005
Bt &7 7k (mmHg) 92.0 (83.0~103.0) 90.5 (82.3~99.8) 93.0 (84.0~104.0) 0.324
ABE NIHSS 34> 6.0 (2.0~11.0) 7.0 (1.0~12.0) 6.0 (2.0~11.0) 0.995
ABtE GCS 174> 15.0 (13.0~15.0) 15.0 (13.0~15.0) 15.0 (13.0~15.0) 0.830
e I 5 171 (75.3%) 50 (73.5%) 121 (76.1%) 0.681
W5 R 52 35 (15.4%) 9 (13.2%) 26 (16.4%) 0.551
W A 5 73 (32.2%) 24 (35.3%) 49 (30.8%) 0.508
I sk 60 (26.4%) 17 (25.0%) 43 (27.0%) 0.749
AR LR A S (P AR 2E) 48 (21.1%) 9 (13.2%) 39 (24.5%) 0.056
i H ofm s 21 (9.3%) 5 (7.4%) 16 (10.1%) 0.519

32. FEREEMETEREAIREFARNRRRST

P AR AR kAR 2 18], B AR AL 8] (R 22 7 BT Gt 24 (P < 0.05), fEIMZLHE
F BA0ACR R PR A B AR R e St (P > 0.05) (L 3).

Table 3. Clinical characteristics of patients, stratified by the severity of ICAS
=3 FEREEMIETEREEAIREFHNNARZON

sty i #REREE  FERRE
HEH(g/L) 425+38 435+3.6 42.0+37 0.005
AT A (g/L) 138.7 £ 16.6 141.0 £17.7 137.7£16.1 0.169
141 4 (10%L) 7.9 (6.5~10.1) 7.8 (6.1~10.1) 7.9 (6.6~10.1) 0.860
MR 4T B 4 £(%) 75.0 (64.7~83.4) 75.5 (65.8~85.2) 74.0 (64.5~82.9) 0.353
I A4 AR (ml) 6.0 (2.8~14.6) 7.0 (2.9~19.6) 6.0 (2.5~14.0) 0.220

3.3. FhkREBERETERENZER Logistic BV

B R BB A SIS BRI P < 0.05 MR Z H % Logistic B i, 45 5% 30
4 (OR = 1.96, 95% CI: 1.39~2.77, P < 0.001). ARgHi4sH(OR = 1.71, 95% CI: 1.20~2.44, P = 0.003) /1 [
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HH(OR = 0.70, 95% CI: 0.50~0.99, P = 0.043) /& 5 ik o#5 A R A4, e 78 7™ L F5 5 (1) Bk S 5 M R 22 (P < 0.05)
HARER WA 4,

3.4. EFEPREM™EPEENMFEEDKFZ BRI

P PIALITLGS F i FACT 2 A 2] 1o 453 o k™ B LR 2 i B i FKP O 43.30 giL, T
PP LT FE /KT 41.80 g/L (P {H = 0.043).

Table 4. Multiple logistic regression analysis to identify independent associated factors with ICAS
= 4. BB ETEIZE L ER Logistic BIYI 34

J545 OR fEA1 95% ClI P 1H #IE OR {H AN 95% ClI P 1
U 1.99 (1.45~2.71) <0.001 1.96 (1.39~2.77) <0.001
B4 i (mmHg) 1.44 (1.06~1.95) 0.020 1.71 (1.20~2.44) 0.003
HEHA(/L) 0.65 (0.48~0.88) 0.006 0.70 (0.50~0.99) 0.043
5 ERKES ARSI IREREENXR
55— p=0.043
ism
N
{1 45 4330
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M 40 W5
H
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Figure 1. The relationship between serum albumin levels and ICAS in patients with intracerebral hamorrhage

B 1 mEAEEKPERLELEESRS ICAS H*E R
4. g

PAtH, ARG 10 73 A 20~40 AFE T P4 Sh Bk BERTALAR DC (35 b, 51 P 20 Bk ol e B AL S — o
DAZH JKEE T I R BESRT AR I 5 B A R HE (955 FRAS o 76 i ) 33%~5006 1) 5 1t 12 5 v b 171 Py 0 Jik s o
FEAL S 5[20], DRI R BAIE A A 3L TR OB, S — b AR R R BAIL B R0 S0 . SR S N 7 2 i

POw T R RBEAE AR RERE AL I B E AR R K, Ll 2 ML (e s kR FERE AL BT . K
M RAE R AL o ARSI A B2 45305 2GS AR DR AR 2R, JORE S BT B SRR RERE AL L R . —

60 T NRAEM I, gy 13 M stre[22]. Mt e B R BRI TR R, HBRER
PR M A BORT™IR ,  BARIE A RAE R T MBI 77 AT 7 — it e, (IR — PR ERE
AR TT T35 A S TA R B S0 T 4H

R DMAE SR, BATRBUE 70 0t ST 8 b T8 S sk i P 25 v B v ik 7T 1 8 1 S SRk AR RE AL 22
[ 2R, AR SR AL A8 o R P AR DG A e o HRGevt, S0 Sl Kk ol e Al A X Bl pry A
HH AR Y IR vh ik 97% [23], SRAMSRIR SRS LA AL 5 i a2 [A) B A R A . A, i
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P B FERE AL B AR AR P 5 HE I U 22 TR AR G, PR ™ B, R I RO e [24] . DL ESRE, i Y S5 30
Jik R FEREAL Z 8] —5E I FE R S

41. BEBSHARBKRHEEURETERENXA

TEAREFE R, AT T 227 FlavEm &g, i “WASID” g7k, iHEE 784
BETMANBNK C6 BB R, LIBRZAEZ 50% SRR, 4 B35 4 ™ H 8 7 4H (>5000) A9 ™ Bk 7= 4H
(<50%). HA=ERAFEHA 68 N, Lk 30.0%; JAE™EEAEHA 159 A, 5Lk 70.0%. @it LT,
P EA AR R E T, S A EARKT(42.0 £3.7 g/ T ™ E e A= 4H(43.5+ 3.6 g/L), K PRALHEAT
R RSN, S5REAH G (P M =0.005), AT AE A HRMGORMAERE, #1TZHE Lo-
gistic [F1H 347, 45 RATIEA Gort 5 30, 8O AT g S P I i 5 e P 0 J S R A A 7 R
(R ST SR R 2R, DR AR S50 45 HH 7 S i of 28w ) N B S R R A B A R R vy, L A R
ARSI ZE 18 o 124510 5 HAh S5 BB AR SRR #ilan, Xiaoyu Lin 28 AN fath, (i FH 8 H K2 N 3)
ik SR B A () A ST XU DRI 2R, 77 B P A 5 S R A £ 3 ) 1 B KT SR IR TR AR S5 [25] - Fei-Hong
Wang %5 A48 H 8 EKF BRI AT B 30 KR R AL 1 AT AH 5C[26] . A —FB 73 B Fo M SRE G R 142
H A A PUsh BkEFEREAL A FH . Alexander Balatskiy 25 A8 H i 18R 17K ST 1T 6 38 ik 30 9808 S o7 Al it
M5 ThRERAT LBk B FEREAY,, A (1 8 (1 IUE °] RE 5 SO 25 B e a4 Ak, AT (2 8 3 ik ks A A AL 1) R
A2[27]; WnZERE AR ANSR H B I AR A A2 28 40 B R IRk, a8 I 0] 50k 24 e 1) Y0 3 40 B ) e A
S JAE SN, T BRAR B B R AR BRI & A [ 28] (HRE A — 3w seda i, (& ARl Bk ke
WAL J& .t Priya Raman %548 H (A 8 POl (R gE 2RSS 46, Wb g S e s, i in il s)
JkRAEREALE R [29]: Melvin R Hayden %5 N R H 8 F /K5 B B ARS 25 UIAH DG, R adad 9 5 H ol =
s R ] 2 1 K PSR 3 B BB AR AL [30] . 25 1 R BT S BBk R AL 2 M ) R R — MR 4 BoP JE
MR FR, @R EERRER, —m%Es 0 E A REREA K 55— 7S5 A FEHE T8 A R
RHBAY M TTVESEZ A 2 A K.

FEARSZIG R, I K 2 IR AT/, TR R A A A sh Bk R Ak 1 R, AR A KPR
I, DRIMRARR AR 1 I AT 0 S i L 28 5 P P 20 B ok RE BB A ) 0020 T B Fe b, (R L B R B8 7 i —
5 S0 KA AT

4.2. BEBSmMMFRZBERXFH

ITAESR,  [RIGeMN H I i i AH DG R 72 2 R 55, it i oK 9 0 8 4545 . Mario Di Napoli %5 A\ 45
TR A& AR EBARIEDL T, WA F e RESE R, AT R B ML ARV T 30 =T,
FLfn i (& AR B ST AR RAE 30~60 ZFHAIK T 60 Z T B [31]. (H2E i st T AR
B, ABATIA A B R KPS R TE B35 A e .l i AT B Zh i ST R B, R S 4E R N
HASGE, (AT AR AR AP, FRATES LA R RTE 3 KA R5E
2 R i N SE s kA CT, 4 CT B2 g W NH oL, S5 RAEIHE a2 (P >
0.05).

4.3. FIARNBKFEERL AR Z BRI X &

IR PR 50 PR 7 5 0 oL DS 52 TR AR ORI B B B L P BRI AR, 3 0 I
T T2 35 L PP A AR 22 o 50 PA) Ik A3 A 1 638 A A Ml e L 0 B 2 v T IR ARE[32] 0 (EL R B A P 231
FURGHY, A BB A 5 RSN 0%, (B A SR I T RE B 2 M e L IR P 17 S5 A
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FAHI, T AES) BK S R A By B e 5 U0 1L [33] o FEAWFL A, FRATIE I AT A AW I RITE 3 R AR
S A K9P N T 35 Sk T, S5 ORI LGt it 72 (P > 0.05).

4.4. ERRB =R

FATHIBE FEAFAE — LA L S JRIRYE . &AW Ty o i BB BT 5T, a5 RAFAE — € 1
k. HIRAW FREAEART N, B ERBIR S D AsMERSLR S, X TRAEA
ML O 0 e S P9 Sl KR R AL R A R RSB R A BEAT SR T R T, XA A
PVt — 2D 5K B, Wi RS HE VAl A2 SOV S RS B8R ERCE ST SR FERE L R B, iR
A P A B TR AR RE AL B IR S USSR ME T M. £EXT E B AT =55 20 4L I R B 3 AT A S A
I, SCHEAT 7R T, REEATEE DM, ARKRTE BB E B SR L e RN
KIRE AL SR AT I, ARSI SR EL 7 A Bk C6 B, HAhzh kR BEAT IR, i b 57 Py 20 Jk A6 A A AL B
ERGARAZIEPRAERLE DT,

5. &g

1. 1f3E A & E KPS B R AL ™ B AR I Y af B b B OO, 2 S L I R R Bl
K A BB A ™ R JSE A A ST S PR 2K
2. i A E /K SIS GEit 253050 A SRS R TR 5 AR TE S22 5 3

SE 3k
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