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[Abstract]

Objective To explore the relationship between D-dimer to fibrinogen ratio (DFR) and carotid
plaque in young acute cerebral infarction (YACI) patients.

Methods The first-onset YACI patients who underwent contrast enhanced ultrasound (CEUS) from
February 2014 to September 2020 were retrospectively collected and taken as the observation group.
The healthy young people with normal carotid ultrasound results in physical examination during the
same period were selected as the control group. According to the results of CEUS, carotid plaque
was divided into 1-4 grades. According to NIHSS score, the neurological deficits were divided into
mild, moderate and severe grades. The demographic information, vascular risk factors and laboratory
examination results of the two groups were collected, and DFR was calculated. The differences of
the above indexes between the two groups were compared. The correlation of DFR with carotid
plaque grade and the severity of neurological deficit in the observation group were analyzed.

Results 96 cases in the observation group and 67 cases in the control group were included in
this study. The DFR value of the observation group was higher than that of the control group
[(102.06£13.05) x 107 vs (71.35+18.13) x 107, P=0.019] . In the observation group, DFR was
positively correlated with NIHSS score (r=0.716, P=0.038) and CEUS grade of carotid plaque
(r=0.879, P=0.032) .

Conclusions The DFR value of YACI patients was positively correlated with CEUS carotid plaque



Chin J Stroke, Aug 2021, Vol 16, No.8

o)
JFREL (Open Access) @

grade and NIHSS score. The DFR maybe a potential marker for evaluating carotid plaques stability

and stroke severity in YACI patients.

[Key Words] D-dimer to fibrinogen ratio; Acute cerebral infarction; Youth; Carotid plaque;

Neurological deficit; Risk factor

A AR JE— M d5 458 2 AR AR N &
A BRI REBE , Bl bk o) R A 10 2 T 4F IR AL Y
FEHH, HREFMNE L E R E
L Y, S Bk BB S v 5 (contrast-
enhanced ultrasound, CEUS) #:4/EfRiBT
B, 7T 7R B kR A RE A SRR PN )8 A L7 2
JEE, AT 2 i ity b T 1 B e ey e 4, i
¥ D-" B4k (D-dimer, DD) FI£ 48 & 1 5
(fibrinogen, FIB) J2 i /K _EH ARG ALIA
BEMANLT AE AR RER TR AR, WIS TE 12
WA EE M, DRI G4 E AR
(D-dimer to fibrinogen ratio, DFR) Hjfa
EMRT, EAREDFRS & U B AR
kIR %Y, B % TDFR5#H 42
PEBifEJE(voung acute cerebral infarction,
Y ACT) 2 5930 bk 348 0 A0 BBk 5K R BB 72
B, AW FEAE AR A S h ko A 1 Al B Y
YACLABEH, HIFDFRY M2 B sl kot 1
BB Z [AI 2K 2R

1 X&5FE

1.1 BRGS0 T O BE B A
ZNFR20144E2H-20204E9 A BRI YACTE &
W kL, AR : OFIR18~45%; Ok
FEFEAT G b [ e il 01 il 26 2 R 6 F
2018) L WTRIEY, Z3LMIMRIHS L, OF
WHGAE S, AR IR FE48 his @ ABE24 hiy
SEMNTHSSHE 43, ARk H#E4T T L DDA
FIBAKCTAS I s © £35S I/ 76 7 A 2 IR #30
KR AERE AT, FH ik — 2D #AT TEERT ISR
HCEUSHK: 2, HEBRFRIUE: ©HIMPE7e sl =
R PR (Vb R A/ LB TR ) T S50 A%E A 5
QIR T EARTE s OFEAEROIE. FFIE
BB RN s @ A B A0 48 S A e i 571

5255 O MRS A i o P sk S 251
e BT A A ARG 194 1 i A5 B sk L 3535 1L 2
PR AR IEENEFEAN (18~45%) 1ERXT
M4,

S LA AR P G A R S KR R B

HO Ty L P9 - RS >1.3 mm ™, AR
Hi CEUSZE RTS8 20 IR A 18 Ak BEHREA 753
. 19k, BEHTCIGER,; 290, BEH LIS ek B
HE5Rs 3%, BB AB A LR 49, 3
BELEHE. SRR AR,
1.2 BERHIREERIILE AR H AN R 2L
NFIARHAE (PRSI, 4R 88 , N BREE (5
iINE Rl e € R IE 370 S I FUTE <
A BE24 hNHINTHSSHESY, ABEUR H MLHE #E.
MG, AL IMLT B ., Hoy 28 525 246 A 45 53,
ISR I EAS A P DD AFIB/KF, Hit 5
DFR (3184 ADD/FIB) , HR#ENIHSSHH4>
Xif B 0 AT BB R BE AT A O <54rh
RN, S~155) R EERR, =165 R A
B, i S X R RS 24 H A L L, LR
PEAL ML 25 . Hey M Bt L) ek 2 45 SR 911
#DFR,

LRI E LA A Y — AR, I/
R, Ll ERELE R EDFR; #f—AEN
SRATRDFR 53 ik BEH 739, DFR 5 H1Z
) R A5 7= S AR A AR M ST
1.3 Geit2e4b B SRAISPSS 20. 03K (43T 4e 1T
AT, SR R ORI TIEAS IR, fFAIE
SOMEITEREIAX £ s8R, WAL R R
FMSEREARLRG I, NFF A IEZS A T 8T
RHAM (Pys~Pss) Form, 4l HESRAIES 5
R g s THECR R R FRR, HE R R
i, DFR 5 AT e G AR B2 e RS
FHIAE 5347 R Fl Spearmantf 5 4347, 1154



A S
© Jtiiki (Open Access)

R A 20214880 165 H8

KL (r) . AP<0.050EFH G L,

2 R

2.1 WA SX AL ORI Ao
AH163615Z 33, HrAp g H66l, HIET14,
LVE25M, Fil29~445, F3536.2+7.8% 5 Xif
HREHOTHI, FIESIB, Lotk161, 4Fiv27~43%,
F534.9+8.6%, WELWLAH . w5 ML b3l
TXIHRAH, Wik M 208 HALDL-C/K-¥- ¢ DFR
TR, ZRAE G ERE L (R .

2.2 MRV TEVERA D, DFR S M
R R IEM K (r=0.716, P=0.038) , 55
S R IER X (r=0.879, P=0.032) ,

3 itig

YACUR I A W EFHa %, AR5
RAE YACIH A FB A AE SEAY9.78% " 17, YACI
B EBE B R B KR AR AL, T 4R
K RERE AL 2 Y ACT—ZL TR #1 — LRI
EEARY, APFRLER TR, YACUEE FIR
FH v L E B v R BR 2L, B I £T 2 A
LDL-C/K TR, /R Eide gt s
KRl 2 5 Y ACIRY & AT BERE 2

DD /2 [ W45 I g A= 5 N4k & 215 TR
65, A BF 5T AR B DD K5 KA 5E 14 % 955 K
W Ko e AR AR Y, AT R, A i
FE % H524 hN I3 DD/KF-ENJT46 T, msldi
TERGS dif, 2 J5 % W ERY, FIBR ¥ R
I R 2 —, 2 53kl BERE AL B
TERGT R, SwarowskaZeP 758 M FIB7K
-5 RE AT A KR T KUK IE AR %, DFR
DD SFIBIYIIE, 7] R £fi / d ML A2 Y
Pfif, DERIM S, %P A wts, B ke
TG TH i, ASB g 45 R R, WA
DFRIZZE = T B4, $2/RDFRA[fE 5 YACI
MR AR,

AHFFAR KN T EE IR R, YACLER &+
DFRE5NIHSSTEA: 5 IEAH 3, DFREL(E Fifi 25

F1 URASWRAEBFRETRILE

MELLH (964]) XFER4H (67451) PlE
Bt/ (%) 71 (74.0) 51 (76.1) 0.112
Fl/ 5 36.2+7.8 34.9+8 6 0.088
AR /B (96) 32 (33.3) 14 (20.9) 0.042
OB/ (96) 28 (29.2) 16 (23.9) 0.059
SE/Bl (96) 34 (35.4) 11 (16.4) 0.031
MR/ (10°/L) 269.21+45.08 229.11+36.94 0.063
B8R/ (10°/0) 6.23+1.38 5.9141.29 0.581
FRiERI4EE/ (10°/L) 5.20+1.11 4.26+1.23 0.055
MELmAE/ (10°/0) 1.19+0.33 1.49+0.44 0.062
BEEES/ (mmol/L) 4324113 4 06+1.20 0.079
TG/ (mmol/L) 1.7140.69 1.49+0.67 0.550
LDL-C/ (mmol/L) 3.36+0.61 2.11+0.46 0.040
Hey,/ (mmol/L) 20.09+2 84 11.1643.26 0.055
ML ER/% 6.20+1.29 3.87+0.71 0.021
D-ZEfK/ (mg/L) 0.47+0.12 0.23+0.13 0.053
TFHEEAR/ (9/L) 4.52+0.08 2.89+0.07 0.050
D-—BASHAEEELE  (102.06+13.05) 107 (71.35+18.13) 10°  0.019

SAREINEME S, 8 RDFRAVENYACIE
LA I A FE AR . BIFTE R, BBk AR
PRI 5 P 1 2 T A B & A= i R, B
He Gy S T R I A R,
T VAT RE SR A IALAES 3 2 1) 195 00 BB 6 B b o
AR LR T, R i 5 AT AT U B
B KA IR L TS P B A B A0 L 1 2R A 1
OL, FERBER AT R, AW Ir 4R %
B, DFREUE S Y ACLE 2 5 30 ik ofé 1 Ak BT
PG R IEAE, $/RDFRilliE, YACIEER)
B BRI BEHGOR AR E . XA I R
BET— AT, S BRI T £ 3 2 koo A s
AR T RERIFR S

BT . OABFFE AR | Frp
O, AR, RERERNE, G5 T R —
JE Ml fars @ PS5 A0 AT R R EA T2 B
WBEAY S, F—E EE, AT RERE BLZE R A 22
QA5 [l AL 5T, 4528 T 6622 3 Ho AR
FHERE BRI, LG S RTIE A 70k —
HBAEE AT T HILE R,



Chin J Stroke, Aug 2021, Vol 16, No.8

JFREL (Open Access)

@

Sk

(1]

(2]

B3]

[4]

(6]

(7]

(10]

(1]

HUNG CY, LIN CH, LEE C C. Improving young
stroke prediction by learning with active data
augmenter in a large-scale electronic medical claims
database[J/OL]. Annu Int Conf IEEE Eng Med Biol
Soc, 2018; 5362-5365[2021-03-27]. https. //doi.
org/10.1109/embc.2018 8513479.

OJHA R, HUANG D, AN H, et al. Distribution

of ischemic infarction and stenosis of intra-and
extracranial arteries in young Chinese patients with
ischemic stroke[J/OL]. BMC Cardiovasc Disord,
2015, 15 158[2021-03-27]. https. //doi.org/10.1186/
s12872-015-0147-5.

CHISTIAKOV D A, OREKHOV A N,
BOBRYSHEV Y V. Endothelial barrier and its
abnormalities in cardiovascular disease[J/OL]. Front
Physiol, 2015, 6. 365[2021-03-27]. https: //doi.
org/10.3389/fphys.2015.00365.

SKAGEN K, SKJELLAND M, ZAMANI M, et
al. Unstable carotid artery plaque: new insights and
controversies in diagnostics and treatment[J]. Croat
Med J, 2016, 57 (4) : 311-320.

XID, ZHAOJZ, LAIW Y, et al. Systematic
analysis of the molecular mechanism underlying
atherosclerosis using a text mining approach[J]. Hum
Genomics, 2016, 10 (1) . 14-18.

SCHMIDT C, FISCHER T, RUCKERT R

I, et al. Identification of neovascularization by
contrast-enhanced ultrasound to detect unstable
carotid stenosis[J/OL]. PLoS One, 2017, 12 (4) ;
¢0175331[2021-03-27]. https. //doi.org/10.1371/
journal.pone.0175331.

LEEY K, CHOI'Y H, HA Y C, et al. Does venous
thromboembolism affect rehabilitation after hip
fracture surgery?[J]. Yonsei Med J, 2013, 54 (4) .
1015-1019.

ALKHALFAN F, KERNEIS M, NAFEE T, et al.
D-dimer levels and effect of rivaroxaban on those
levels and outcomes in patients with acute coronary
syndrome (An ATLAS ACS-TIMI 46 Trial Substudy)
[J]. Am J Cardiol, 2018, 122 (9) : 1459-1464.
TAREERE AR, TIREZFRMERF5)
S A 2. P A L I 2 F 2 A TR
2018[J]. shaEphiZR L, 2018, 51(9) : 666-682.
SHINOZAKIN, OGATA N, IKARI Y. Plaque
protrusion detected by intravascular ultrasound
during carotid artery stenting[J]. J Stroke
Cerebrovasc Dis, 2014, 23 (10) ; 2622-2625.
CATTANEO M, STAUB D, PORRETTA A P, et
al. Contrast-enhanced ultrasound imaging of

intraplaque neovascularization and its correlation

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

to plaque echogenicity in human carotid arteries
atherosclerosis[J/OL]. Int J Cardiol, 2016, 223; 917-
922[2021-03-27]. https: //doi.org/10.1016/j.ijcard.
2016.08.261.

LOPEZ-JARAMILLO P, BARBOSA E, MOLINA
D1, et al. Latin American consensus on the
management of hypertension in the patient with
diabetes and the metabolic syndrome[J]. J Hypertens,
2019, 37 (6) : 1126-1147.

HIEMSTRA M, DE LEEUW RN, ENGELSRCM
E, et al. What parents can do to keep their children
from smoking: a systematic review on smoking-
specific parenting strategies and smoking onset[J/
OL]. Addict Behav, 2017, 70. 107-128[2021-03-27].
https: //doi.org/10.1016/j.addbeh.2017.02.003.
CLARK D B, MARTIN C S, CHUNG T, et al.
Screening for underage drinking and diagnostic and
statistical manual of mental disorders, 5th edition
alcohol use disorder in rural primary care practice[J/
OL]. J Pediatr, 2016, 173. 214-220[2021-03-27].
https: //doi.org/10.1016/j.jpeds.2016.02.047.
FINOCCHI C, BALESTRINO M, MALFATTO

L, et al. National institutes of health stroke scale in
patients with primary intracerebral hemorrhage[J].
Neurol Sci, 2018, 39 (10) . 1751-1755.

BI Q, WANG T, ZHANG W W. Frequency and
etiological diagnosis of ischemic stroke in Chinese
young adults[J]. Neurol Res, 2012, 34 (4) : 354-358.
SMAJLOVIC D. Strokes in young adults:
epidemiology and prevention[J/OL]. Vasc Health
Risk Manag, 2015, 11; 157-164[2021-03-27].

https; //doi.org/10.2147/vhrm.s53203.

INAGAWA T, YAHARA K, OHBAYASHI N. Risk
factors associated with cerebral vasospasm following
aneurysmal subarachnoid hemorrhage[J]. Neurol
Med Chir (Tokyo) , 2014, 54 (6) : 465-473.
SAKAIS, UWATOKO T, ISHITSUKA K. etal. A
case of internal carotid thrombus associated with
brain infarction[J]. Rinsho Shinkeigaku, 2017, 57
(1) ; 14-20.

YUAN W, SHI Z H. The relationship between
plasma D-dimer levels and outcome of Chinese acute
ischemic stroke patients in different stroke subtypes
[J]. J Neural Transm (Vienna) , 2014, 121 (4) ; 409-
413.

JAAKKOLA S, KIVINIEMIT O, NUOTIO L. et
al. Usefulness of the CHA2DS2-VASc and HAS-
BLED scores in predicting the risk of stroke versus
intracranial bleeding in patients with atrial fibrillation
(from the FibStroke Study) [J]. Am J Cardiol, 2018,
121 (10) : 1182-1186.



P
© Jriiiki (Open Access)

R A 20214880 165 H8

[22] SWAROWSKA M, JANOWSKA A, POLCZAK A,

[23

24

et al. The sustained increase of plasma fibrinogen
during ischemic stroke predicts worse outcome
independently of baseline fibrinogen level[J].
Inflammation, 2014, 37 (4) . 1142-1147.
] WUILLEMIN WA, KORTE W, WASER G, et al.
Usefulness of the D-dimer/fibrinogen ratio to predict
deep venous thrombosis[J]. J Thromb Haemost,
2005, 3 (2) : 385-387.
HJELMGREN O, JOHANSSON L, PRAHL U, et

al. Inverse association between size of the lipid-rich

=

necrotic core and vascularization in human carotid

U

[25

—

[26]

plaques[J]. Clin Physiol Funct Imaging, 2018, 38 (2) .
326-331.
GERTZ K, KRONENBERG G, UHLEMANNR,
et al. Partial loss of VE-cadherin improves long-
term outcome and cerebral blood flow after transient
brain ischemia in mice[J]. BMC Neurol, 2016, 16 (1) :
144-148.
SCHINKEL A F, KASPAR M, STAUB D. Contrast-
enhanced ultrasound: clinical applications in
patients with atherosclerosis[J]. Int J Cardiovasc
Imaging, 2016, 32 (1) ; 35-48.

kR H: 2021-04-21

A G ZRBRS

[ErR] ABT 503 F 3 Bk 9 4 AR A 5E SR A YACI &8 AT AT T @UBUE 54T, K ILDFRT A6 R ik &4 3 5 Ik 34
AR RS S ) 8 AL JE R AP T RE B = EALJE

= 2 F (DERRDREN IR IEE =

(PERAPREY £ 16FIIRCSRE, AHERERDERIDRIINARER
A TNBEHER, BNEEITWRHEBAND . F202A1FAL (RESRENEH D
REFRY (TR, WINITHNEAIMLEERT) . ABEBIDRSE. BUSER. TN

PEETIE N

AORRE, WHERARNSZEA IR, AME
2022 FRGHRBFEIEISBO PUEDRE, REIEE, YRS
HEBRZ, XA, WARBBRE, BTG

EED==

TIRAS . WREBLZE, B8,
ZFEBIE: 010—58882845 (E25)

wAzEL, FME



