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FOE A2 Bl EABE (X BRA), %A B IREIE S EIT 4 (DAS28) K3 34 ik #E 7= 45 R¥EAT 041, 4 D-dimer X FIB %
FEKRFEHE RAAZFF AKX TFZRRASETE RERAERE, AEHFE TS RAEAZT S REEEMN XL, &R
RA B3 4t % D-dimer FIB &K -F 3% T At B 4 (P<0.01) ;£ F B & & 30 RA & F, it ¥ D-dimer \FIB kK -F 2 3
G E X (P<0.05), RA B3 1% D-dimer X F 5 DAS-28 41 48 1 T 5 % (ESR) .C-K 5 & 5 (CRP) & F # % ( P<
0.001) ,FIB /& -F 5§ DAS-28 \ESR ,CRP .C3 2 IE A4 X (P<0.001) , MRIE 2 ik # = £ AW RA K4 45 NCAS 4157 CAS 41,
W 414 ESR AL 3R N 2 B HU MR ( Anti-CCP) \D-dimer £ 57 41t % & X (P<0.05) ,CAS 41 4 ¥ & ,ESR E Ht, Anti-CCP |
D-dimer XF E &, Logistic B 34 # 45 £ & 7, D-dimer § RA B H &% £ CAS W &G E £ (P=0.032), ROC # % & 7 :D-
dimer .FIB Bk &1 & & B &£ iF 6 RA B £ 4 CAS By AUC H 0.670(95%Cl:0.563~0.777) , % & JE H 0. 623 4 R X
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[ Abstract] Objective To explore the relationship between the levels of plasma D-dimer and fibrinogen (FIB) and the dis-
ease activity and carotid atherosclerosis ( CAS) in patients with rheumatoid arthritis (RA). Methods A total of 103 RA patients
who were treated at the Department of Rheumatology and Immunology in Sichuan Provincial People’s Hospital from October to De-
cember 2024 were selected. At the same time, 42 healthy individuals were chosen as a control group. The patients were grouped ac-
cording to their disease activity score (DAS28) and carotid ultrasound results. The level differences of D-dimer and FIB in RA pa-
tients with different disease activities were analyzed. Their correlations with various clinical indicators were examined. In addition,
the relationship between the D-dimer and FIB and the carotid atherosclerosis in RA patients was also explored. Results The plasma
D-dimer and FIB levels in the RA patient group were significantly higher than those in the healthy control group (P<0.01). There
was a statistically significant difference in plasma D-dimer and FIB levels among RA patients with different disease activity levels ( P
<0.05). The plasma D-dimer level in RA patients was positively correlated with DAS-28, erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP) (P<0.001). The FIB level was positively correlated with DAS-28, ESR, CRP and C3 (P<0.001). The
RA patients were divided into a NCAS group and a CAS group according to carotid artery ultrasound performance. There were signifi-
cant differences in age, ESR, anti-CCP and D-dimer between the two groups ( P<0.05). The age was older, the ESR was faster,
the levels of anti-CCP and D-dimer were higher in the CAS group than those in the NCAS group. The logistic regression results
showed that D-dimer was a risk factor for CAS in RA patients (P=0.032). The ROC curve analysis showed that the AUC of D-di-
mer and FIB combined as risk factors for assessing the occurrence of CAS in RA patients was 0. 670 (95% CI. 0.563~0.777).
The sensitivity was 62. 3%. The specificity was 76. 0%. Conclusions The plasma D-dimer and FIB of RA patients can reflect the
disease activity and inflammatory status to a certain extent. Monitoring these indicators is helpful to assess the disease activity and
atherosclerosis risk of RA patients.
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AR B, A0 L4 R ( cardiovascular disease,
CVD)J& RA fie # UL I S AE , A7 BF 58 3¢ W X Al 2
RA B B8 UL A BB T SRR 2 3 ik ks B A Ak
(atherosclerosis , AS) F2& 0> IfiL 5 5 95 19 9 B L Al
J& RA IF RO IR IR W R Z —, W5k
I RA SR AW 0 0 B 1 2R e, b AF 4R
15 (fibrinogen , FIB) YUY S 5 it IR R IE WL, ib
FIREIA T D-— SRR SR 5 W) S B 1l -2 15 R Y
FREeififb >4 el 55 [ r] R4 0 P J2 2
FIE P05 R0 20 JDk ok A B8 Ab 3 JRE 6 T 1 5l koK ok A
R 072 1 v UM | 390 K R 75 AT A SR A 4
S EIR G0 A T B 1, AR RSB AR 2R M G
TR B M D- K LR 4 85 (A F K5 R T
B o 51 5 ik 965 i 4k ( carotid  atherosclerosis,
CAS) BAHIAME , i — 20 B D-— Rk 4 A
VBRI TG S B B CAS LT AR S AT REE
1 #ZREFE
L1 —f%&R BEEL 2022 4F 10 H & 2024 4 12
ATEMNAE N R B B WG S e BE 12 Bl 7 DL & AT
BEIfIT Y 103 ] RA B BT TEN G A b ifE: D
F =18 ¥ H A S S54RI ; QRA BEHFE
2010 4F ACR/EULAR K7 ) RA 43 26453E . RA
SR HEBR b o DG B PR ™ U 2% 2 e
vy VS T REAS 4 0 IS R | IR G R
o RS PN RGN R IR B A A B
RPEMEBIR R . QAR MR NIE4 S
VRO [R5 B R T 12 S A v 42 1)
fat R AR by B X REZEL, TOE b ™ i 2% 1)
AexEs U E R IR 4 O BB IR R S
PRI R P2 R GEB N W MR e | B O
i F B R BEEEE R ) 5 AR = 18 & H A B S AW
FUo RA L5 R IRZH AR 4R 0% 150\ BMI J7
T 22 5 RGeS (P>0.05) . W3R 1,

R 1 RABEHASBRNBABEERZBLER

5 fEHEXTI  RA BEU - »
(n=42) (n=103)

Bln(%) ] 13(31.0)  22(21.4)  X’=1.499  0.221

MR (%) 54.50+11.07 55.23%13.30  1=-0.312  0.756

BMI(kg/m?) 22.76x3.17 22.88+3.16  =-0.196  0.845

1.2 ik A R IR B P R GER A R A SR
GORL, AL : k44 MG AR R E 8 KL (body mass
index, BMI) i Fi | S0 S0 i I S8 B DR o 9
S LA o S TR AR Y T R A B
RGURAE B LI S0 bn, LA RAETE bR e
AR MRS BEMAHOCHEARSE, Horh, SAEFR bR
AL 4G . 21 20 M UL B 3 2R (erythrocyte sedimentation
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rate, ESR) 1 C J2 i #& 1 ( C-reactive protein,
CRP) ; S AH 48 hn AL 46 « 28 KU ¥ ( rheumatoid
factor, RF) , #T 3R N & R BKPTIK (anti-cyclic citrulli-
nated peptide antibody, anti-CCP) , H i i /i & (In-
terleukin, IL) (IL-2.IL-4 . IL-6 1L-10) , & 5% 43
(C3.C4) Bk H (16 \TgA [TgM) , LK 3R
BB F o (tumor necrosis factor-o, TNF-o) FlI T4 2 -
v ( Interferon Gamma, IFN-vy) ; Ifil J5 i €255 . 215 &5
F1(Apo A Apo B) ,IGE H (a) Lp(a) , (K& EIRE
FUIE A (LDL-C) , & % BE iR 3R IR B (HDL-C)
SUEE BE(TC) , H Al =1 (TG) K [A) B2 i 2= R
(Heys) o s ok 7= I 5 58 2 30 5l Jik PN i vp )2 5
. 0% S8 I R 06 T4 (tender joint count,
TIC) FI KI5 71452 ( swollen joint count, SJC) , K
FH 28 A S PEAL 75 58 5 £ FH AL 98 A 4 4 3R (visual
analogue scale, VAS) UEA7 %0 B2 B & AL AL, PF 4
TWHIN 0~10 73, Horp 0 43 37s Joi , 10 0K 2L
PR ME LA 32 5 2R FH 28 G159 1 3l BE 174 ( diis-
ease activity score in 28 joints, DAS28) PP 0 T
SR A U : DSA28-ESR = 0. 56X TJC28+
0.28xSJC28+0. 7xLn( ESR) +0. 014xVAS,
1.3 SitFEAE M SPSS 23.05 Geil itk
PR AT HT o EAS 3 A T B BT R DA B e v 22
PN, PIALILBCR ] ¢ K050, Z 4 W BCR B R 7
PR TN TR R =g e 3 DN RE VA O AU B VA '
[ FE A, P 2H LE R H Mann-Whitney U £ %5, 2
ZH IS ] Kruskal-Wallis H A6 56 5 %507 ) L%
(%) R, A ERH R TR, D-dimer, FIB
55 H A 48 A5 AH 56 PE 20 BT R Pearson B Spearman
i, ZER Logistic [MH 34t RA #5130 [k oas A i 1k
ST GRS Z A # ROC #i £ 1Al Logistic [A] 545
RIZLHE, P<0.05 NESFAGIH¥E L,
2 HR
2.1 RA BEAEGEFRENEABRTHLER K
Y DAS28 PFI3HF RA SR 1A IREE TG 341 (DAS28 <
3.2)21 i RIS Bh4H (3. 2<DAS28 <5.1) 41 1 5
FEWG B4 (DAS28>5. 1) 41 i, REEIE B2 53 4 44
(19.0%) , % 17 ] (81.0%) ; P EE TG Sh 40 B 11 14
(26.8%) , 2 30 Bl (73.2%) ; & FEVG Bh 4 55 7 14)
(17.1%) , % 34 19 (82. 9% ) ; = AEPER] AEH  BMI
EEFIGIAEL(P>0.05), W2,
TEARIBRTE L5 RF (IL-6 \ TNF-o IgG
IgA TC, Apo-A K22 A 4 it2% 5 L (P<0.05),
Horp =G AR RE KOV Frp BN shdl (P<
0.05) , AT A ) 22 R G248 L (P>0.05) ; &
FEVEZHALEA 1L-6 TNF-a IgG | IgA 7K V-8 T EE R
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B NARFE IR S 2H (P<0.05) , i BE 1% sh4H o vh i
TG BhZH 2 7] IL-6 TNF-a IgG IgA /K22 7 LG H#
B (P>0.05), FEILRE 77 10, = BE & sh 4l /R
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TC . Apo-A 7K A T B2 16 sh 2] M AR EE i sh2H (P <
0.05) , I B2 36 sl 20 )% B2 1% B 41 22 8] TC ., Apo-A
KRG 242 L (P>0.05), WLk 2,

R2 RABEREERENEAGKELILE

WiH R hA (n=21) PTG B4l (n=41) BG4 (n=41) it P

Hln(%)] 4(19.0) 11(26.8) 7(17.1) X*=1.246 0. 536
AR () 51.3911.05 54.44+14. 18 57.98+13. 15 F=1.852 0. 162
BMI( kg/m?) 23.82+3.64 22.21+2.80 23.06+3. 17 F=1.957 0. 147
Wit (H) 60(12,114) 36(4.5,120) 60(6,240) H=1.124 0. 570
RF(IU/ml) 72.2(22.8,296.0) 63.6(23.5,268.5) 300.0(51.4,567.0)" H=66. 670 0. 036
Anti-CCP(RU/ml) 389.25(117.0,400.0) 303.7(17.1,400.0) 353.14(61.3,400.0) H=2.562 0.278
IL-2( pg/ml) 0.25(0.01,1.23) 1.07(0.60,1.74) 1.42(0.42,1.90) H=2.177 0.337
IL-4( pg/ml) 0.66(0.01,1.92) 1.45(0.64,2.08) 1.87(0.06,2.41) H=5.690 0. 058
IL-6( pg/ml) 3.15(0.24,7. 15) 7.11(2.81,26.78) 16.61(5.24,60.32) " H=14.159 0. 001
IL-10( pg/ml) 1.24(0.01,2.04) 1.75(1.17,2.50) 1.97(0.65,3.64) H=3.553 0. 169
TNF-o( pg/ml) 0.94(0.01,2.04) 1.51(0.52,2.07) 1.96(0.07,2.65)" H=9.855 0. 007
IFN-y( pg/ml) 1.10(0.01,1.24) 1.78(1. 14,2.79) 1.65(0.01,2.35) H=4.193 0.123
IsG(g/L) 11.20+3. 06 12.20+3. 36 13.81+3. 73" F=4.497 0.013
TIgA(g/L) 2.16+1.30 2.49+1. 00 3. 111, 16 F=5.841 0. 004
IgM(g/L) 1.42+0. 64 1.340. 42 1.59+0. 76 F=1.626 0.202
C3(g/L) 1.020.22 1. 060. 19 1.13£0.27 F=1.716 0. 185
C4(g/L) 0.22(0.16,0.30) 0.36(0.19,0.30) 0.25(0.20,0.29) H=0.953 0. 621
TC( mmol/L) 4.53£0. 89 4.48+0.91 3.99+1.02% F=3.539 0. 033
TG (mmol/L) 1.03(0.94,1.30) 1.21(0.88,1.57) 0.95(0.73,1.50) H=2.991 0.224
LDL-C( mmol/L) 2.64(2.11,2.84) 2.78(2.03,3.13) 2.21(1.82,2.64) H=4.347 0.114
HDL-C( mmol/L) 1.25(1.21,1.49) 1.32(1.08,1.63) 1.10(0.94,1.49) H=5.477 0. 065
Apo-A(g/L) 1.45£0.34 1.390.29 1. 200. 30" F=5.930 0. 004
Apo-B(g/L) 0.89(0.69,1.11) 0.92(0.69,1.10) 0.78(0.70,1.12) H=0.727 0. 695
LP(a) (mg/L) 175.9(47.5,281.5) 110.0(30.0,243.5) 124.0(20.5,371.0) H=1.325 0.515
Heys ( wmol/L) 10.40(8. 85,13.20) 10.92(9.02,12.65) 10. 60(8.98,13.30) H=0. 040 0. 980

a SR G Sh4H LL#, P<0. 05 ;b 5 HREE B4 L&, P<0. 05
2.2 RA BEHEA5EEXRAME D-dimer, FIB
KFEEEE  RA BEAIMIK D-dimer 7K F 5 FIB 7K
Wl T EEX A, ZRASRITFE L (P<
0.05), W3,

#3 RA BEAESEEMEBAME D-dimer FIB KT L1

fEREXTIRZ]  RA B4l
| z P
(n=42) (n=103)
D-dimer 0.19 1. 16

8.978 <0.001

2.3 RA ARIEREZEMHME D-dimer, FIB 7K
ELEE ARG S RA B LK D-dimer
FIB /K225 A Gi it 5 L (P<0.05) . H NG 3h
I3 D-dimer , FIB /K- i & 5 TARE IS shdl &
FEVE SN M2 D-dimer \FIB /K - 5 3 5 TARE &p
FEG B4 (P<0.05), W 4,

2.4 I3 D-dimer FIB 7K F 5 RA &R FIEIR
HEMESH  RA B F MK D-dimer /K F5 DAS-

(mg/L) (0.19,0.28) (0.52,2.05) 28 \ESR, CRP R IE A3 (P<0.001); FIB KF 15
FIB(g/L) 2.79 3.98 2353 <0.001 DAS-28 ESR,CRP,C3 2 IEAHE (P<0.001), W
(2.53,3.14) (3.02,4.70) %:Z 5
x4 RAREHEKFESNEHME D-dimer  FIB 7K FLLE
WH R EE T B2 rpRE R Bl (=) *eaIE: | it P
D-dimer( mg/L) 0.32(0.21,0.44) 0.84(0.62,1.74)* 2.03(1.29,4.04)™ H=45.518 <0. 001
FIB(g/L) 2.92+0.90" 3.79+1.09* 4.88+1.67" F=16. 440 <0.001

a SRS L, P<0. 05 ;b 5 iR TR 84 L&, P<0. 05
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#£5 RA ZEMIE D-dimer FIB KFE5 RA EE AR RIEIREXES

. D-dimer FIB - D-dimer FIB
T, P T P Ty P T P

P51 0.023 0.715 -0.043 0. 663 IFN-y 0.209 0.034 0. 148 0. 137
AR 0. 266 0.007 0.088 0.379 IsG 0.322 0. 001 0.235 0.017
BMI -0. 036 0.715 -0.114 0.252 IgA 0.353 <0.001 0.330 0.001
Jiat 0. 042 0.672 -0.111 0. 265 IgM 0.205 0.038 0.042 0.674
DAS28 0. 638 <0.001 0.520 <0. 001 C3 0. 049 0. 626 0. 543 <0.001
ESR 0.586 <0. 001 0.770 <0. 001 Cc4 -0.023 0.818 0.372 <0.001
CRP 0. 683 <0.001 0.753 <0.001 TC -0.436 <0.001 -0. 167 0.092
RF 0.299 0. 002 0.125 0.208 TG -0.222 0. 024 -0.133 0. 181
Anti-CCP 0. 006 0.953 -0.020 0. 842 LDL-C -0.309 0. 001 -0. 120 0. 226
IL-2 0. 157 0.113 0.032 0. 748 HDL-C -0. 288 0. 003 -0.178 0.072
1L-4 0.176 0.076 0.170 0. 086 Apo-A -0. 441 <0.001 -0.312 0.001
IL-6 0.362 <0. 001 0.285 0. 004 Apo-B -0.241 0.014 0.022 0. 826
IL-10 0. 166 0. 094 0. 005 0.958 LP(a) 0.015 0.879 0.217 0.028
TNF-a 0.256 <0. 001 0. 208 0.035 Heys 0. 081 0.417 -0. 096 0.334

2.5 NCAS A5 CAS BA—4&# TR =IEHFRE
EREDERNLLE K 103 ] RA B HE R E CIMT
BT RIS NCAS 411 CAS 4, NCAS 41 50 f71], H: T, 2 A G #E L (P<0.05) , 4 e bn Lt

510 Bl (20%) , %z 40 i (80% ) ; CAS 41 53 fil, He 4, 22 R TGH#E L (P>0.05), lLF 6,
F6 NCASZAHL5 CAS H—mRAN LR EIRIRREFRANENLR

5 12 4 (22.6%) , % 41 ] (77.4%) . CAS 2H#
NCAS ZHAEHY K ESR R, Anti-CCP \D-dimer 7K

WH NCAS(n=50) CAS(n=53) Gt P
Fln(%)] 10(20) 12(22.6) X*=0.107 0. 744
AR (%) 52(41,58) 59(53,69) Z=-4.295 <0. 001
BMI(kg/m?) 22.87(20.75,25.08) 22.58(20.30,24.13) Z=-0.683 0. 495
R () 36.0(4.8,120.0) 60.0(9.0,120.0) Z=-1.101 0.271
DAS28(43) 4.75+1.88 5.26+1.62 t=—1.459 0.148
ESR(mm/h) 29.0(11.0,64.8) 59.0(36.5,84.5) Z=-3.304 0. 001
CRP(mg/L) 7.415(0. 698 ,23. 985) 10. 510( 2. 745,29. 850) Z=-1.498 0.134
RF(IU/ml) 87.95(20.55,283. 50) 153. 00( 39. 80,544. 50) Z=-1.587 0.113
Anti-CCP(RV/ml) 307. 88(23. 74,400. 00) 394. 44(139. 08,400. 00) Z=-2.231 0.026
IL-2( pg/ml) 1.01(0.06,2.12) 1.31(0.07,1.71) Z=-0.425 0.671
IL-4( pg/ml) 1.03(0.01,2.18) 1.55(0.18,2.25) Z=-0.919 0.358
IL-6( pg/ml) 7.81(2.07,38.19) 7.23(2.98,27.54) Z=-0.234 0.815
IL-10( pg/ml) 1.91(0.71,2.61) 1.53(1.23,2.52) 7Z=-0.345 0.730
TNF-a( pg/ml) 1.51(0.06,1.96) 1.51(0.11,2.17) 7Z=-0.522 0. 602
IFN-y( pg/ml) 1.26(0.01,2.83) 1.65(0.88,2.28) Z=-0.601 0. 548
IgG(g/L) 12.20+3. 73 13.05+3. 40 t=-1.202 0.232
IgA(g/L) 2.18(1.59,3.13) 2.94(2.04,3.39) Z=-1.957 0.05
IgM(g/L) 1.38(1.05,1.79) 1.28(1.00,1.89) Z=-0.297 0.766
C3(g/L) 1. 07+0. 26 1. 09+0. 21 1=-0.427 0. 670
C4(g/L) 0.24(0.18,0.30) 0.26(0.20,0.29) 7Z=-0.449 0. 654
TC( mmol/L) 4.32+0. 87 4.28+1.07 £=0.200 0. 842
TG( mmol/L) 1.08(0.81,1.52) 1.06(0.86,1.53) Z=-0.224 0.822
LDL-C( mmol/L) 2. 48+0. 67 2. 48+0. 68 t=-0. 005 0. 996
HDL-C( mmol/L) 1.25(1.08,1.50) 1.28(0.97,1.57) Z=-0.142 0. 887
Apo-A(g/L) 1.31(1.16,1.51) 1.33(1.10,1.47) Z=-0.647 0.518
Apo-B(g/L) 0.88(0.71,1.20) 0.79(0.70,1.08) Z=-1.023 0. 306
LP(a) (mg/L) 158. 0(33. 8,290.0) 124.0(21.0,281.5) 7Z=-0.667 0. 505
Heys( pmol/L) 10.4(8.5,12.0) 10.9(9.2,13.7) Z=-0.851 0. 395
D-dimer( mg/L) 0.85(0.41,1.32) 1.57(0.68,2.59) Z=-2.775 0. 006
FIB(g/L) 3.84(3.01,4.57) 4.03(3.01,4.71) Z=-0.571 0. 568
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2.6 RAEELZE CASHEBREZSHT $EH
TR CAS VE RIS 5 (CAS=1,NCAS=0) , 44
A RF . Anti-CCP IL-6 .D-dimer .FIB /E& RA ¥ &

99

HRH CAS fal N &R, W EZ H &K Logistic [F11H
0T, 45 R WK EKF D-dimer iy RA B K4
CAS GRS ZE (OR=1.499,P=0.037) , W7,

7T RABEXE CASHIZEZE Logistic BIFAHT

A B SE Wald X* P OR 95%CI1

Anti-CCP 0. 002 0. 001 3.582 0. 069 1.002 1.000~ 1. 005
TNF-a -0. 004 0.035 0.016 0. 899 0. 996 0.930~1. 065
IL-6 -0.001 0. 002 0. 841 0. 359 0.999 0.995~1. 002
D-dimer 0. 405 0.194 4.370 0.037 1. 499 1.026~2. 190
FIB -0.053 0.172 0. 095 0.758 0.948 0.677~1.328

2.7 D-dimer FIB 3t RA &% 4 CAS B2 ET i
HEiFf i ROC 2 T mAEPEAS D-dimer | FIB
XF RA i &k 4E CAS M2 Wi, ROC 14k R .
PITER A AE by f 16 P R T4l RA BB & CAS 1)
AUC(95%CI;0.563,0.777) J 0. 670, HAUKE K
0.623, R 7R 0.76, LK 1,

1.0

0.8

0.0 T T T T 1

00 02 04 06 08 10
1- 455
B 1 D-dimer,FIB FHBL& 3T RA BE X £ CAS B ROC Bk

3 it

RA I WL 18 M RRE T 2 — , AR
BT b il S EESE WA R E ., T
5 I RIE RS N RA % BIRPLAE 5 A R
IR, BREETT 2 A Ok B B A 0F f 440 RA AR
HIR G 22 Fh I A0 Fr 8E T KU 38 i, Hed,
DB RA BH i WAL TR, 1 2 F
FERW, RA B0 M 8 K 2 30% ~ 60% ,
FEAFE O R O IR R 5258 DL K 3 ok e
MELrEBG T IRIT AT RA B & A I RIE
(1R XU B e, R I, R U032 T 3 0 D A7 3 975 T 8
B BAYT AU L S R Y B
AL LA Bk 05 e o e KA

ARk E RS S BRI R G0 2 0] 1 B B R
BT G B, A B IA A, K IR A4 B i D) B TT fE
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