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I 5 A A% ik 10 Y T30 £ B Bk S A R 4L 1 A A 5T
BHm B PR H

RIH, KRR
(ZMEFTHEZARER £IF, TH=014 472000)

(=] B8y BT i A BE i DY 35075 3 ik ok A Ak 24 ik B 5E (atherosclerotic cerebral infarction , ASCT) FL 41955 1% PEAL A
PIMNE . FiE  BBPEGY A 2022 4F 1 7 %2025 4F 12 ]9 =0 Tl 55 = A R 2 B iy 19 ASCLER 35 108 f41), 4 A B 56 [ I 4 1A
5% B2 i 2% (National Institutes of Health Stroke Scale , NTHSS) PF4r20 MR I (n = 41) R RIZ (n = 39) FAIH (0 =28) . L
A8 A ML R B R O O 3025 5, Ay BT A S A6 AR 5 NTHSS BEA AR 56 1, R 22 T K Logistic 1013 431 | 32 350 & VB FRAE
(receiver operator characteristic, ROC) fH£R PP HL X rp E FE R I RO TN &L B . S8R — 41 11 4018 114X (white blood cell count,
WBC) ., H PR 41 At 3144 (neutrophil count, NEU) 9 EX 41 L3144 (lymphocyte count, LYM) | H M7 Z1 A /96 E2 41 g He A ( neutrophil/
lymphocyte ratio, NLR ) & % Ifil fifg Ji2 B} [8] ( prothrombin time, PT) 1% £k 7 43 %E IfiL 1% [ B+ (8] (activated partial thromboplastin time,
APTT) 45 4 % (M )5 (fibrinogen, FIB) L5 22 F I Gi 124 L (3 P < 0.05) . Bl 1IN E , WBC NEU \NLR & FIB & #i F+ i ,
LYM .PT 2 APTT & Wi A% . NIHSS -4} 5 WBC .NEU .NLR . FIB ¥  iIF#H¢ (¥ P < 0.05) , 5 LYM . PT. APTT 4 524 7 #H G (3
P<0.05), ZIHE Logistic BHM T 7 , NLR Fh i (FIB i 2 B9 b 8 B2 1 7 Sl [ 3R (3 P < 0.05) , LYM i o R [
F(P<0.05). ROCHIZEAHT R /R, NLR \FIB S 35 A 46 00 o o 2 88 5 175 140 EL A 50 4oy T A 10, JHL b BB A D0 2k e
L518  ASCIH-HATETE S0 SN 58 K B R A . NLR ULYM & FIB 55 0% ™ B AL BE S5 UIAH G , 2L rP NLR 1B FIB X 10 15 43
BB N A
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Application of blood routine examination and coagulation four items in early
disease assessment of atherosclerotic cerebral infarction

ZHANG Yanyan, ZHANG Fengzhen

(Department of Laboratory, Sanmenxia Third People’s Hospital, Sanmenxia 472000, Henan, China)

[ Abstract ] Objective To evaluate the clinical value of routine blood test parameters and four coagulation indices in the early
severity assessment of atherosclerotic cerebral infarction (ASCI). Methods A retrospective study was conducted on 108 patients with
atherosclerotic cerebral infarction admitted to Sanmenxia Third People’ s Hospital from January 2022 to December 2025. According to
the National Institutes of Health stroke scale (NIHSS) score on admission, the patients were classified into a mild group (n=41), a
moderate group (n =39), and a severe group (n = 28). Differences in routine blood test and coagulation parameters among the three
groups were compared. Correlation analysis was performed to determine the associations between relevant indicators and NIHSS score.
Multivariate Logistic regression and receiver operator characteristic (ROC) curve analyses were used to assess the predictive value of
these indicators for moderate-to-severe disease. Results Significant differences were observed among the three groups in white blood
cell count (WBC), neutrophil count (NEU), lymphocyte count (LYM), neutrophil-to-lymphocyte ratio (NLR), prothrombin time (PT),
activated partial thromboplastin time (APTT), and fibrinogen (FIB) level (all P < 0.05). With increasing disease severity, WBC, NEU,
NLR, and FIB level increased progressively, whereas LYM, PT, and APTT decreased progressively. NIHSS score was positively
correlated with WBC, NEU, NLR, and FIB level (all P < 0.05), but negatively correlated with LYM, PT, and APTT (all P < 0.05).

Multivariate Logistic regression analysis identified elevated NLR and FIB as independent risk factors for moderate-to-severe disease in
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the early stage (all P < 0.05), whereas higher LYM was a protective factor (P < 0.05). ROC curve analysis showed that both NLR and FIB

had good predictive value for moderate-to-severe disease, and their combined use achieved the best predictive performance. Conclusion

Enhanced inflammatory response and hypercoagulability are present in the early stage of ASCI. NLR, LYM, and FIB are closely

associated with disease severity, among which the combination of NLR and FIB provides better value for early severity stratification.

[ Key words ] Atherosclerotic cerebral infarction; Routine blood test; Four coagulation parameters; Severity assessment

o) Jhk ok A B £k P I 45 FE (atherosclerotic cerebral
infarction, ASCI) J2& it IfL P4 Fig 2% H i) 2 P 3 =22 —
HARW 2 BORR S UG 22 57 KEURE R, ™ H L
b AR N A A fd e . AR pL I 52 2%, BR3h
ik ok R S AL BB B Il A8 M 7S (T FE A1, 18 5 SE
2P LV I A A AR 5 I B e 2K L D) AR
SR RU B PTG 05 1 ) B R X TR TN AR
TRYT 7 58 W S 00 Je XU % i iy R A o
B, B M T 1 Al 3 Ok 25 ) e i
RIGARFRAT B & 2B 55 A LSS [
BRI, B ok 2= R e A8 PR o3 J2 Al 5 TS A7 7R
7 SRR I RN B R W R W DR e ) S
B R I, AT PR A RS A PR AR AT
HA A AL A, BRAE B SE 875, 11 41 M 3 4K
(white blood cell count, WBC.) , 5447 i /7 E2 441 it
e {E (neutrophil/lymphocyte ratio, NLR) } £F 4k £
Jiit (fibrinogen , FIB) 55 4 7 5 i A< H 98 5E S | 1=y B
ARZS L5 B VIR O, (X ASC R 5 17 PEAG 1
RGHEFEAARREAS R He T I, AR5 [ s Pk
Hr 108 151 ASCT S8 3 9 i PR G}, R0 1L 3 ML K 58 aft.
DO 55 L 7 R R YOG &R PR I R (A
LI hy ASCI A8 75 1) S0 XU 23 2 S AR 4
1 ZREFE
11— B

(] o5t 1 36 X 2022 4F 1 A 2 2025 4 12 A F =11
Wt 5 — N R Bt Be iRy 1Y 108 Bl ASCTEH M AT
TG A BEHYT R R IABE, AR S &
YR IR TT I DK A I 45 SR A Ry o3 A kL. sl
S A AL (acute cerebral infarction, ACI) B 95 1%
PRI AR b K 3697 T TG I KA E I ) BE e B 1) 5
Wiy, AR BIF 58 50— PR SE MLARAS SR AR IR 0 A BE )5 2 h
W, BRI TEST /MR BE it SRR SR
TEAMISE T RESZ WA G AR AROTRY TR SE . Rl A
Be i 3 [ 58 1A BiF 5 B A4St i R (National
Institutes of Health stroke scale , NTHSS) #E4r 470 175
G2 R R4 41 5] (NIHSS 0 ~ 4 43 ) B 2 39 43

(NIHSS 5~ 157} )  HE A4 28 ] (NIHSS>16 73 ) o Fir
A B E 2 Sk Ut L JZ 13 4 (computed
tomography, CT) 2% ##% 3t #% il 1% (magnetic resonance
imaging, MRI) UESE A ACIL, F-45 5 3k S0 L4 R 15 2
AT NORH SC I R BRI A O ASCIL, ABIESE 28 =T7]
W T 275 = N R IR Bt 15 2 A PR 2 D1 2 W AR AL o (f2 2R
%5 :202602137)

A FRHE - DFF S ACL I ASCLIZ Wibr ifi s @4F
B>18 %, K9k 2= ABET ] <24 h; @ AR 5 BI 2158 B
NIHSS #4533 T ABEJ5 2 h N AH IR 7 T FHT 58
T LB R 35 AL DU IS I 5 (D22 3k 5 CT 5 MRI
UESE Ry ACT, JF 45 G Sk SRR 1L 8 52 AR 27 46 A B Ay
B IR FEREAL MG ] s QI R FERE 72 8% o HEBRBRIE -
O EF 0L Joct 27 44 o e, 2 A Pt R JRe e i fo 98 45
FCAy A Bl 28 RGEHN s @O IR PE RN AR 28 /NSl kA
FEN: i R HE N HC At B 4 5 X1 T S B AR 3 5 B 9™
Gy BRI L RGN | A B e
S DR A A @ A BE T 4552 W] 552 0
HHLELEE M DI RE R RFIRIAYT . EICREHERR T4
1.2 MEER

(DM EIBEGAFEE Il B & ABTS iz
PN B SR ) NTHSS B4 0 28 D BE Bt 75 B, 54
VA TS A 2 o BRI T REPEAL 25 51 5 50 5
G 2 2R AL T ) — R IR S A WE ST K
NTHSS #7315 K ML AR A SR AL 8] [ FA< 1 ho

(2) ML HLAE AR R A B FH ARSI 2 h N HARYY
T IIHT A B OCHER K MBS A KD WBC | b s 2 i
it (neutrophil count, NEU) | # B 4 Jg i1 %%
(lymphocyte count, LYM) ZLZfi {41144 (red blood cell
count, RBC) | Ifil ZI. & 1 (hemoglobin, Hb) | ZI. 4 fifd J&
1 (hematocrit, HCT) % Ifil. /)y #2744 (platelet count,
PLT) #3145 NLR,

(3) &E 1 2 68 45 br - K W BE 1 f I (E]
(prothrombin time, PT) | {if 4k K 43 B 1l 1% B B (7]
(activated partial thromboplastin time , APTT) . %E Ifil i}
18] (thrombin time, TT) X FIB,
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1.3 FitrFEAHE

K I SPSS 26.0 4t 12 344 347 8 0E 4 . 4
B TE A0 B R DL B A o 22 (s ) TR,
2 4 8] Lo AR BB TR 3R T 22 43 5 T BORERE DL A3
(%) 27N, 8] L BCR T )P g o AH S A 43 B >R
Spearman AT o AWFTEARE A [FSE T H AR H]
AR 43 20 7 5 « B oM 3 NTHSS PE2085 H o 0 i iz
CING B b s o e O e o S N B e R g
B GERE IfLH R R B I DU AR A 22 5%, IR
AHICFE R B 155 I i AR e . Bl )E it —2
TP A S8 A RT I R - 1 TR0 v B 155 7 L
PRI S R GO TR E AL, B NIHSS>5 43
TE SRR B L NTHSS 0 ~ 4438 SRR R
2% 5 S A B L T R XU 43 2 T, AD
NIHSS=5 434 7n Lk 2 v B & DL b pf 2 Dy g ik
P, e AL R A T SR AR N I AR T, AR
R EERIEE R R (R =0, PEE =1),
B R 250 G 8 L H HAIRKE X
HIFERRIN A 22 [ K Logistic [0 BT | 434 v 5 1
(RO VAR < L S B i N = A A | = =
(odds ratio, OR) o % F 5% ik F ¥ 1F 457 fiF (receiver
operator characteristic, ROC ) th Z& PEAt AH S 8 Fr %t rh
T 0 00 AKRE , e 4R 1 A (area under
the curve, AUC) fll 95% & 15 X [1] (95% confidence
interval ,95%CI) ., P <0.05 W23 G245 L,
2 #R
2.1 AEREFEERERE—MERLE

Y4 A 108 5] ASCI f 35, 4F 1% 45 ~ 82 %/ Hirp iz
U AR Y 46 ~ 80 %/, I RIA 4R 1Y 45 ~ 81 %, FE A4
R 52~82% 0 “HBEMEN LR R AR
1) % vy I B PR S 0o 1 I LAE | R AR 5
O R 2 S RS E L (B P>0.05) ;
NIHSS P43 FA 22 A et 4 L (P < 0.05) (3 1)
2.2 MEMIBIRLLE

BRI Rl E R4 WBC.NEU.LYM &
NLR [b8 2 S WA G4 E X (B P<0.05), FHE
5 15 N, WBC \NEU ;2 NLR /K5 i T e #a 4,
LYM 7K V- 52 B R A % . 8 240 WBC  NEU K&
NLR #475 TR AP R4 (3 P <0.05) ,LYM KT
E2 2 FI PRI ZH (3 P < 0.05) 5 Hh I ZH NLR 55 T4 75
H(P<0.05), LYMX TRHMH(P<0.05) . —H

xRl ARFRECEERERE —RABILER

_ LS kel FRIZH BRI

=0}

b (n=41) (n=39) (n=28) XIE r
B (f) 23/18 24/15 12/16 0.227  0.893
%ﬁ@ 64.85+8.12 66.72+8.56 68.04+9.01  1.179  0.311
(xxs, %)

s
N,IHESﬁN\ 2.63+1.12  9.18+2.84 18.71+2.67 278.436 <0.001
(x£s, 4%)

KR EABE

HTE] (s, 8.74+3.05 9.18+3.27 9.62+3.41  0.682 0.508
h)

1o I

X 2 29) 29 (74. 22 (78. . 61
ol (%) ] 8 (68.29) 29 (74.36) (78.57)  0.989  0.610
PRI
ol (%) ] 13 (31.71) 15 (38.46) 12 (42.86) 0.946  0.623
TR
ol (%) ] 8 (19.51) 9 (23.08) 8 (28.57) 0.780  0.677
1 R IMLAE
Bl (%) ] 16 (39.02) 18 (46.15) 14 (50.00) 0.907 0.635
UZ RS
Bl (%) ] 15 (36.59) 16 (41.03) 13 (46.43) 0.662 0.718
PRI

il (%) ] 11 (26.83) 12 (30.77) 10 (35.71) 0595 0.743

M. NIHSS: SEEER DA R RR,

RBC.Hb HCT } PLT b i 22 ¥ G b 27 8 L (3
P>0.05)(%2),

R2 FEREFEERESRSE SRS (5xs)

AT 4] FH] 4]

s (n " flﬂ) <Tf 55) %f 55) bz r
WBC (x10%L) 7.14+1.63 8.26+1.88 9.74+2.15 16.287 < 0.001
NEU (x10%L) 4.62+1.31 5.73+1.56 7.18+1.84 21.064 < 0.001
LYM (x10%L) 1.89+0.48 1.63+0.42 1.29+0.37 15.438 < 0.001
RBC (x10%/L) 4.51+0.43 4.47+0.46 4.40+049 0.486 0.617
Hb (g/L) 136.82+14.73 134.56+15.28 131.64+16.05 1.060  0.350
HCT (%) 4091+£3.86  40.28+4.12 39.74+4.27  0.637 0.531

PLT (X10°%L) 216.37+52.41 223.18+56.26 231.46+60.13 0.672  0.513
NLR 2.56+0.91 3.66+1.24 5.78+1.83 40.352 < 0.001
. WBC: FI4IMIITE; NEU: sPRigiffint2; LYM: #RE i
% RBC: Zr4uffait%e; Hb: MLE A ; HCT: L4005
PLT: It/ NLR: AR 2 it/ = 4n e Ho e,

2.3 @M MITIEFREL &

=4 HH PT APTT J FIB K- i 22 396 4
T2EE (P <0.05), 1M TT L 2R LG 1245
X(P>0.05). Bl&EWEME, PT & APTT 435 40
Fi s FIB S W i #a ¥, S AVAH PT APTT % T
BRI A RIZH (2 P < 0.05) , FIB & T4 A2 Fn v
L4 (¥ P<0.05) ; B4 FIB /5 T %% Y 4
(P<0.05)(#%3).
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®3 ARFEFEREEERMOTHEIR LS (xts)

S R (n=41) PRAL (n=39) TR (n=28) F P
PT (s) 12.38+0.91 11.94+0.87 11.36+0.79 11.284 <0.001
APTT (s) 30.87+2.76 29.42+2.53 27.86+2.31 12.967 <0.001
TT (s) 16.74+1.18 16.51+1.10 16.22+1.06 2.063 0.132
FIB (g/L.) 3.21+0.61 3.58+0.68 4.12+0.74 16.735 <0.001
VE: PT: BEOFEISINE; APTT: $ALFB/MEEMUERENI TT: BEMAET; FIB: £F4E7 P15
24 MHEXMEDH Bs=-0.172,8,=-0.097,8,=0.731. DK, [8] )4 )5 &

NIHSS $F43 5 WBC .NEU .NLR X FIB /K -4 2
EAHE(HP<0.05), 5 LYM.PT J APTT ¥4 2 1 40
F (¥ P<0.05)(F4),

4 M0E R E M IS AR 5 NIHSS i F4 B948 K 1445 17

EELAY . p
WBC 0.418 <0.001
NEU 0.462 <0.001
LYM -0.371 <0.001
NLR 0.612 <0.001
PT -0.336 <0.001
APTT -0.354 <0.001
FIB 0.528 <0.001

. NIHSS: SEEEZE DAMR AR RE; WBC: HAMITHEL
NEU: "¥Rigifait4; LYM: #REAMETT4G NLR: ¥k dnfa/
WRELAE (e s PT: ?ﬁmﬁﬁﬁaﬂ“l‘ﬂ; APTT: 3% Ak 3 4358 1ML 175 it F
[ FIB: £F4EE AR

25 ASCIRHiIRBEEREYMEZNSEER

Logistic [ )3 93 #7

DI R R O AR B (R =0, R
R = 1) W RE RSN 2R A ST EE L
F5 (WBC.NEU.LYM .NLR .PT . APTT &% FIB) 44 A £
% Logistic [ 443 #r , H b WBC . NEU . LYM H.{3;
J3x10%L,NLR R JC i 49 LUAEL, PT APTT 5147 2y s, FIB
AR ¢/Le Logistic [IHBLFLIE 20 « Logit (P) =
In[P/(1-P) ] =B,+BX, +B.X,+BX, + BX, + BX, +
BX, + B.X,o HEE [T 45 5, &% BB N : B8, =
-1.236,8,=0.118,B,=0.146, 3, = -0.894, 8, = 0.563,

4 : Logit (P) =-1.236 + 0.118XWBC + 0.146XNEU —
0.894 x LYM + 0.563 x NLR - 0.172 x PT - 0.097 x
APTT + 0.731xFIB, #5547~ , NLR F & 1 FIB 75
1ok ASCI 10 v s FE g 1 i 4t 57 fa B RV &R (B P <

0.05) , LYM F+ i A P 47 Al &= (P < 0.05) ; 1l WBC.,
NEU.PT J APTT £ 8 1E HAth [H £ J5 2 ¥ K4t
FEN(HP>005)(55),

RS ASCIEHREEEREXMEZM L EZE Logistic BT
A B SE  Wald * OR 95%CI P
WBC 0.118 0.093 1.610 1.125 0.938 ~ 1.350 0.204
NEU 0.146 0.118 1.531 1.157 0.918 ~ 1.459 0.216
LYM -0.894 0.372 5.777 0.409 0.197 ~0.848 0.016
NLR 0.563 0.154 13.373 1.756 1.299~2.373 <0.001

PT -0.172  0.131 1.725 0.842 0.651 ~ 1.090 0.189
APTT -0.097 0.074 1.720 0.908 0.786 ~ 1.050 0.190
FIB 0.731 0.226 10.453 2.077 1.333~3.236 0.001

. ASCL: ZhKFEREALPEIRAESE; OR: AL 95%CI: 95% &
5K WBC: FI40MiT4; NEU: sPkignfiits; LyMm: e
YAITE; NLR: HPERr i bk L An i bl s PT: %6 i i 5 a5
APTT: {&ALES S MG BERS(R]; FIB: £F4ias )5,

2.6 ROC HiZ& o Hr

ROC Hii £k /3 #7 @7~ , NLR . FIB }2 LYM %} ASCI
R o e B I B A — o FOINE () P < 0.05) , H:
o NLR A il 26T i B K, TN AL AR L F LY M Al
FIB;NLR 5 FIBBCA R AUC HE—23 K, H R
T B I M [ = T ER IR bR (R 6. &1 1)

Fo6 MEMREEMDAXIER ASCIRHHEERBENTUMNE

EELED AUC 95%CI S AR E TBURIE (%) FEFE (%) Youden 15 %1 P
LYM 0.742 0.647 ~ 0.837 1.56X 10/ 69.7 70.73 0.404 <0.001
NLR 0.846 0.770 ~ 0.922 3.41 80.6 78.05 0.586 <0.001
FIB 0.791 0.705 ~ 0.877 3.67 /L. 74.6 75.61 0.502 <0.001
NLR + FIBE:A 0.891 0.829 ~ 0.953 — 83.6 82.93 0.665 <0.001
e ASCI: ZhKHSREREALYEIGIEZE ; ROC: Z iR HBRIEFAE; AUC: BHER TR 95%CI: 95% EAFIXIH; LYM: WREL4IAEI4; NLR:

RN AN LR FIB: 2R 4EEE )5
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— LYM (AUC=0.742)
0.2 i ——-NLR (AUC=0.846)

7 — FIB (AUC=0.791)
— —NLR+FIB (AUC=0.891)

0 0.2 0.4 0.6 0.8 1.0

155
E1 LYM.NLR.FIBREE&HR TN ASCIRHHEE
1B ROC f 2%

e LYM: WREL4AAETT 4 NLR: ohdhk 40 i/ © 40 i L (e
FIB: £F4E8E1)7; ASCI: ZhfkisRERifLEMAEsE; ROC: Zik#H
PRAEEHE; AUC: gk Tt

3 i

ASCI P9 155 8 A8 o3k 5 0 48 B 28 BEBR AN R I
AR T JAT b, 30 5 9 4 B vy FEE I ) 58 25 6L %
YIFSED o IR b, RS ASCLR 1% M E AR T A
B F RS 43 2 IR T PR S T . e R
I DY T Ay i RS I R RE AR AR, A
BT e R L FH A

ABFFEEE R BN FEMUE BLAE bR, NLR 591
JRERRE RN E Y] WAL KA R kA
A5 4 B RRE K, R A RS 22 T I 4
VA BZ 453 40 R0 A0k S P 8 S IS I 5 T 9 T 4 e s 2 U 4
LRSI RE ) PR NLR ZE5 B T 9 i
B s R A, B — A S HCE R, TR L X
T AR A B U, AHESE Y, NLR A5 NIHSS 343
FHCMERGR , HEEZ R b A A et L,
PR HAE RN VAL v BA B m S (. BE I
THEE )5 , ABIFIE & B FIB /K ¥ B 175 i 2 T
H M7 fER IR & . FIB 2 M T8 i Y o 5 47 o ik
fith, LT AT R = AR A I 5 R U R T
T AN B it e SRR Y S JE A DG, AT kg 2 21
B, PTHIAPTT BAEAL M L R A2 5 (1
TEZ2 PR 243 AT v oA S 7R ST 8 S, il B Sk o 1
B NIORERAMANAR, M2 T, FIBIEER

iE S5 7 K AR I DX A4 XU AR A, o0 1 1Ak o
HACERME . ROC I/ Hr i 7~ , NLR A1 FIB ¥ H Ay
— EFOMAE , FLECA R &L R U0 T SR i 6 b, 1hd B
RIEFE R -5 BE M FRIE A N 58— T8 b5 5 R 4 1
J W T AR AR . IR IR B A R AR TR
I NLR F1 FIB [R]85 T, o 15 s 1 A i m itk i X
Wr 42 1, T 45 I DR 32 BRI S AZ 2 245 R Jn ik s ) 5
T,

AW FEAATAE— 2 SR B o VA B gy [ Ja
WFFE A AR A BR , TT BE A 7 5 M 4T L WIF 9 465
WIAMEEA T Z 90 CREEARDE R E— 2 K E .
WA AR WS 32 BER B A B 0 — U 52 56 == 46 b
HATH BT, RN B AR At B A T 2 W, 1 AN e
FE53 S B B 17 8 25 1 B PR

25 b, ASCL R A7 78 W I 98 i S5 vy 344 i 11 = 5
R NLR.LYM K FIB 559515 7™ 5 F2 B 25 VI A o6
FLrp NLR 1 FIB HA 55 19 P PR 0 16, B
DA Bl T 58 =i 18 40 )= i HERf M

Sk
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