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Abstract

Post-thrombotic syndrome (PTS) is the most common and serious long-term complication of deep
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vein thrombosis (DVT), for which there is a lack of effective early prediction. The pathology and
physiology mechanism of PTS involves the combination of fibrinolytic function, inflammatory re-
sponse, venous remodeling and persistent hypercoagulation. In recent years, biomarkers that can
objectively reflect pathological processes have shown significant potential in the prediction of PTS.
Ithas become an important supplement to the existing clinical assessment system, whilst still facing
challenges in this field such as feasibility and insufficient specificity. This review summarizes the
research progress of indicators of fibrinolytic system, inflammatory response, venous remodeling
and hypercoagulability; analyses the pathological basis, clinical evidence, application value and
current limitations of the four types markers; and it highlights future research directions toward
constructing multi-biomarker predictive models, implementing dynamic monitoring, and advanc-
ing standardized testing.
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1. 518

18R ARk A% (Deep Venous Thrombosis, DVT)J5 [ 1~2 44, 7 20%~50% &4 2 K A AR J5
ZR-GiE(Post-thrombotic Syndrome, PTS), <> tH LB/ K S IR ARREAIR L 28 % g Ay wf s () e ik it
Vi, TCEN T EEWAERRE, MERT. H2MEF R[] PTS KR &2 Fop ELHI 5 F /E H
MEEH: PTS MIUGSHIATIIE TR TR T, SRUMK CIE A SOE R AF (EFREL ik i s Bl 2 1Mok 1 2%
S S8 2 PR HRE TBOK 2 TR AN B TG, K BT A LA (1 [ B 3 ol e P B AR B P 44 R P32 4972 [+
N KB PR B S OB AE BRI BRI SIEDR T R4, RN B ThRERERS . A0 B /MR 5 5 DT
1, SEE KRR thAh, RIE IR DVT SI8Y7 M, LR BRRAESA 5 35 T e B R PTS
RS . XS BAS L (R, JEF S B ke R WD R A A T AR, RATERK
PTS [2]. BEAEFFLIRH PTS HIRIEAFECCE BA AT, DA ST BR T B R BEAE Z2 L HEFE (3],
[4]. Pk, %t DVT i AZEAT PTS KB IVAL 550 B AT O E BT, W T oc BE WG . BIREIT 7
HESCEE, R, HATEK X PTS B = 5 —baitE, BUA KRR ANPE o 5 R A7 18 0
TR BT AL S5 SR PR [5]. TR, AEYIbR EWIE ARG 2 TS VA ARG T SR il 2
RN BOR M E T A, ENRES RN, B R BUAR T B R IR KRS LA
P2, T A B LE R TI0IN A 5 5 i XU o

AR B AE MR J5 25 A A% O B AE BN ——2F 8 R TRe . 1B PE R RN i kORE 0 R 4
et MBS BRSNS T, RAELRIRAH YN SV Tk e, R Fg 33 A 3 2L I PR
FAAME, FH AR 7 [ S R

2. ABRFRGINREMEXIERR

TR AGIIRENC T 2 PTS MUazh3AT, SBULMRILE, JUJREJOE M E B4t R BaEal . @R
TR ARG IR NS FHE RO, MEHE RGIIREAR TN, B> A i AR e BB B o LA RREE
TR S IR E R E, MRS RN, TV AR DO SRR, AR R R D

DOI: 10.12677/acm.2026.162534 1469 Il R 125 23k i


https://doi.org/10.12677/acm.2026.162534
http://creativecommons.org/licenses/by/4.0/

iR 45

JEDREA 4, BUE T AR ER K AR T e & Fé o PTS.
2.1. D-—E{&(D-Dimer)

D- B ST T4 B 1 B TV AR 5 R S 70, AP T SR T 9 2 i M I
Gl TEPURIAST AR, D-—BSPRRU KK T REE B S LT B, 3R ZUBOR DVT R A 25 4
I, FU P R R R A S LR S5 Y, 27V RS R RSS2 AR IR MR . D-— BT
5 R R SR R B R A 2, B H AT B 2 RO B R AOAR S . BESLERN, 1
IR 1A AR D- BT, JUTHE S DVT SRR EMK[6]. 7EH PTS I, Z5i
FSE D-— AT 55 PTS R A RS UIAN %, (0 D-— B (A Tl PTS thfpe—se iy, HAMEeE T
B R WAL, TR . 5 PTS 4L, PTS LB 7ERIT AN D-—RAoK T &
B, ARIRITHT D- BT A BN R B DVT M3 5k PTS HAEHR, LM Sy Hh o i
B %(7] [8]. M Rabinovich % A[9]fIBTeitt—2545 i, Yl DVT J5 AR I D- %1k 5 PTS 77
TERNE,  ELCRD I 2 R DR (A0 T T, i), B I D-— SO o o Y T L
BT, D- BRI, Kk, (ARG, SRl . M. SRS 2R E TR,
BRI 5 5 A S SR b S I A

2.2. CHEMIREHIBDMBIFI-1 (PAI-1)

ZT- 5 g 5 80 771 4041 7711 (Plasminogen Activator Inhibitor-1, PAI-1)& —#fE A R I A i, Af
00 H1) 25 P AL 2 2T g JE S0 77 (tissue-plasminogen activator, tPA) A R I8 i 724 21 v ity Ji7 407 77 (urokinase-
type plasminogen activator, uPA). 7K PAI-1 <5 ZUM A v v, 5 Bl 4 ) T RE A7 E AL
ARG o ML P A0 [543 5 T 750 7 T Bl S O 0 700 (PAU -1 R PA-2), DT (96 IR 7R
IRRFEE EHGR T =& 2 MIP . —LemE FOR B PAI-L B[Rl 4G/5G 2415 DTV [k A= KUK 2 V) AH
K, JFH PAI-14G/5G 5 KB/ SRS AL (B T i DVT Gyt B E 17 58 BLAF ) H. 55 b (5 35 4
., PAI-1 T DTV ALK 7 LL A PTS IR BT Aia T 7 AT — € M2 H M E[10] [11]. PAI-1 K-F
F R SAEIREZ. MARGRREFI PTS KA KBSAH G . A HNUH B, EMHERT D-5%M4, PAI-L
AHIR M PRI FEAR XL, R UFRAEAC R EAN R, AR TR 2L 58 22 R AL A BE PRI 50 46 0E 0408
3. AR MM XIEER

B S TE AR AL AN F kA0 4 P A% O B, 2 PTS RAERJERISGHER) /7. ke AR B A E
Mg, 2 — SR A ROE . A MLARTE I aG, PRI B e 4 6 58 208 A 24 i V2 v I e
S ERIKEE, BEMOKE SER T AE AN, SRR RRELM RE 2 5 S0F KRR I K Ao 4, (R
Jd FEDTRRAN AT Ak, DTG B KRR L 8 P SR AN OC AN 42, 1K 2 PTS B O B . —
B8 SERE S NAH bR S HI7KE 5 Villalta F2H “ %08 7 REIR B O, 38 15 8 A5 v i Ik B 19 5 L I B T
REANEAH .

3.1. C-REEBMBMAENTE-6

C-J% .45 [ (C-reactive protein, CRP)J& T HE7E Il /-6 (Interleukin-6, 1L-6)%% 7% i K 1 4l 38 1 7
AT SRR AR S N R T, A A BV SR AR T M BB R AR . RS RS IL-6 RTRE TN [ £F Ak K
IR P AT AR . BF TR B, DVT Ja 12 N ARIE R CRP FHE 5 PTS RAH ><; LN CRP
KPR, FEL K DVT J5IjE CRP 5 IL-6 /KF5 PTS SER ™ B FE EAHIE[12] . AHSCHEFTIE KL, DVT
B IMIE 1L-6. CRP /K- 2 & T R, HiRyT R IMiE IL-6. CRP H7K-F T F%, R =& X 1P H
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15 AT S B ME[13] [14]. D-D. CRP UL IL-6 [ DVT BXA SRS RIFACR, AMLEES 957 I
PR BE AT SRS, ORI IRER K AR RS Hh 2615 B — e 32T, JF KB R G 829697 PTS T &7
ROt b R E AR, (EAE IR HET N A[15] [16]. CRP Al IL-6 (L 3ALE T S2ub =4 5 (8, |
ZRTUWRAR. SR, 1ENE G RREAREY, BT PTS Bl A4 R A IR, AT RESZ B, IR
LRI . HI, (EMER RS AR 5, JEEHA TS .

3.2. it 4B paSMEHERER F49 (Neutrophil Extracellular Traps, NETS)

2 BN, AR A A R R S ER e TR RAORE AR T AL IR 28 R, B NETs. NETs A BEH
PR EAR, B EASRZIR AR TE SAE, BEv /MR LR R AT 4 PR S A, 8 ke
(AR [1]o B3 NETs Ar B mlidid ELISA B sUAH AR [17]. NETS FRF FoXT T HLAF 5% R 5
(I3 BE LA K 9 RE AU G (B LA B B2 S [18], AR, kR W R B NETs 7 DVT HITE R
JRAN R AR R I EEAE R . BN, S NETs ACPE 2N DVT B b, BS54
FREEARDG . WU RIN, IS ERKAFM R e B R =1 6. EI4HMIA 3R-18 (IL-18) Pk 4 it ik &1 e B
(NETS)ZK PR 224 R i ik M A T2 A B8 3 TG A B SR 5 0, 3K 3 TOUFE Rk & A T VB 9 T DVT i3
A NIRTT BRI A B 842 [19] . NETs ARB0 2 i B I J1 s Medabs, (HICR I 7 v M AR AR AL, I
PRHES HIE 75 3 — P RE

3.3. YHREHMEF

2 B[R] K5 B 23 1--1 (Intercellular Cell Adhesion Molecule-1, ICAM-1)Fl E-i& £ 2 #5240 UL I R 7, 42
HE YU N B 2 . DREFRK AR T RO AR Fa PN B AT I 7 P 2 45307 T B s S Pl 5 5 4 R P
7 2B 3G I, W P-ie 3. E-IEHFEE. FIAUARIAIRGF 73 7-1 ICAM-1), {23 40 5 N B2 RO RG B AN
WO, ORI TR R AN 2E . ICAM-1 & — R/ 5 AR5 A R 4R RS B ST RS I SRS I R 1, 2 N
ST 0 335 A R 2 i B ) AR A . B TR AE PTS B I ICAM-1 ZKPAE A [RI B 8] g 350 5838 i TR R A
PTS #, ICAM-1 /K V-5 PTS KJEiEAI[12] [20]. BLAb, BTN E E-EB R & = /K T ICAM-
1 58 kM VTE XK %[21]. SREEE PTS & bE, HE PTS H3% 1) CRP. ICAM-1. E-i&#*
ZACETE[22]. ARSI, 1H ICAM-1 7Ey PTS FRIIFR 2540 Ry St FUBURC A 1 75 58 ZHF A A
HFCAE B B PRAZ I S5 = v S AN

4. FRBKEERSAYEHEXIER

FDKREAE AR AN RAEST o N AL BRI BT tl, 2 BRI k. IR DR R R4
it DVT K4S, WERMMEAEEZGR L SR IOER T2 BITd 5, SN RZIRERRT . 10 &
SRR WAk b TN B R -1 SE VYR ) R AR IE NG N . TR, IR LA S AL . HETE, AR Ahak
AR A O, BURIE W RS PELT 4k, S RGFIKEEIN L T Fe . st de. s, RIRERTE R,
TR R FERE ELHE T B K [ 52 BELAT 58 K e s o

4.1. BEFE4BEBE(Matrix Metalloproteinases, MMPs) & B #1515

MMPs & —2H RE P AR 20 M 70 B R IR B M B TG, 2 Sk RE I R . P T MMP-2 Al
MMP-9 2% WLIA 8 (I, A6 BT B A0 598 1A (10 4 e 2R B (ECM), A HE 3k 2R 1 R TR 2R 1 1) A
HA B T4 ECM HIIZ3) . %1 MMPs 7E IR 71 18 H A A, X SE R if R KF SO i 7B N PTS
RA B TbR EA[23] o 16N BRI, EEAN A 2304 1) MIMP-9 75 % Fik 57 B A0 ifi AR T 1 S A B 6l T v
BN MMP-2 F1 MMP-9 GE k2> Bt iCRE 1) 9 5 FIA51 455 [24]. 75 PTS B3, H W EEE] MMP-9 /K-F
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FE RS TIMP-1 FEu) 25 b4k, PTS B M TE PTS 3, MMP-1 1 MMP-8 7K~ T &[25] .
MMPs H11] B HLAN R SE IS ] B BE & AR IGTT PTS MW A7 10 AE N B A b &4, MMPs 5 52
NZ . HURIEZ, REEAEHATREATE, TR HS SR &5 TIMPs [ F#5¢ & .

4.2. M i & HEF(Von Willebrand Factor, VWF)

VWF 2 i P R AR R 20l s 2 P R A A B AR 6 o 4R AN B THRERRAS & PTS 3 1A= 3
WA RGHSr, TEVPAG R R PTS RS, 5 4 K ThREAH G A= bs /KPR rT BE R A &
S, HAHERE VWE. 24 DVT J&5, VWF KFRRETH B i m i R T RE R VR R IE /15 50 22 (1 i ik
P R AN B [ PTS KU AR DS I3 I /NSRS 28 (oo A VW (ISR IAKSFBE DVT R4 M T+, S5
ik A A FEE ()33 PR A S [26] . SRAUBT AT 45 B ) DVT 53 19 VWF F1 D- — B4k 5% R4 (7K P A L 5
(P <0.001) [6]. Alison %5 A ¥ S0 7E Bk AR b ZEME R VB Y, —BOWERE] T VW KT 238
VTE FIK I BT RAE I AR [27]. VW B8 BT PTS (0 B R li—— P B Th e RS, AT IR S 3
WICHE, ER AR T B AL, B B R 0ok B AR L O A1

4.3. Micro RNA

Micro RNA 7E RNA B2 Il 5 [RI R0A 1 ¢ J5 i b R FEVE R . BRAERE 78 K I Micro RNA 25 T 1
5 IE R A S A0 S B N T T P LS AR, SRR AT SRR A T K2 A suE A
YIS B T7E T DVT (LR miRNA,  JE6F AR GBS REAT I 78, IRk A4 1412 W7 A0 il s
PTS T2 A5 it B & [28]. A HFFE R DVT B3 miR-21 FiEAK PRAL S E &M DVT Mk 5 2%
HAEPTS)HISE A 95 Cox LU RV 515 73 4 285 SR A5 H miR-21 [ IA /K52 DVT BRI SZ F50i K-
[29]. Hrh, miR-374a-5p ik o w il PTS A2 % J i & ™ A% & [30]; 1M miR-181b-5p 7K
RIS PTS KAEZ ], miR-181b-5p A FIA AT DM HE T A5 &k N Bz 40 i (3% 3RS, [RIE 4
Y R T JEREFURS B A0 B DR T AR A [31] - Micro RNA 1 R 4 b s R L e e s Mk Ak S 1k, IEJR B
BRI, @it — Bt iz,
5. IASEIRSHEXIER

FREM B BEIRAS & DVT R M PTS R MIARA KGR 2 . 3R bR 24 ol e 8 %t i K 17K 77t
By RARPUBEE B2 SR THREAC N, A MR A 24T 5 FHEE I “PigRaE” o BE—X DVT #
HEPLBRIT R RGR “im®” , HARRN A SRR, — BRI R SUERIFAR . Q%
B R R 2, B AR Iz i T N

51 MBRERRZ

Bk LA (Antithrombin, AT). 1 C. 1 S & A B BRI KRBT RGALRID S, X4
FEREIL S 0BT 05 FU RO R T, T2 0 A A R o 4R BTS00, B LRSI (ATII)
AL 4 562 K RE S, T LA 2 P I, AL B2 L 5 0 BB 1 0058 0 45 49 [32] [33].
FERFRE PTS BT R, TS BLAF 2 825 (500 B R UM (ACA AR T BUS A BL 4L, 17 ATIIKF
W FHUS AL, Hi— iR, ACA 5 PTS BTS2 M, ATIUNS GH%[34]. Bkoh,
77 [ L (Hey) . ATIIVRI ACA =45 IV PTS 1 R75 S I bR T SRR 3, BB A el ot
=TSRRI PTS B HUS BRSO TN . B, ZENPRBeh, RH0BEE 10 AT 1
Kol ELRCA IR DVT SRR PTS UK Kb 52 A AL 0B R 1 B AR , X 3% 5% BUR HU W
GELS S
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5.2. BINAFREMREE

HEILR T VI (Coagulation Factor VIII, FVIINZ A YREVEEE MISA KR 7. SERS FVIN K
FrEEmAN N, RAERRA . MO et S ARER DVT BRI F. M kM, S5%#A DVT
o S B RRANMARAEEE, PTS B FVII AT D-5RAR/KF R m[22]; SR 54— 5L B, FVII 5k
A PTS 6%, 11 IL-6 KF 25 FVIN KA R BT 2R [35]» X A+ U mT REVR-T-HIFFCANBE. PTS & X
ARV U ) SR AR FEN 59 FVII FERE 2 WAL (A PTS) R I TRIIANME . A 1 70
¥ PV S1EAR TN T E (W1 DASH ¥4 454, m4 m FL i 2 gt -

HEILIR ¥ V Leiden 22748 (Factor V Leiden, FVL)/& 55 W HBHL M lAe 5 KR &, SEGELEA C
TR ROKIE FVa, WIfire Akt scit. < F FVL 5 PTS KI5CEL, HEF A& A —. B REdEA K
Bl FVL 5 PTS B4k XA [36]; Aoh—Leif 7T [8] M o, FVL 5/%E PTS R —— I 5 5 2 H
FEAERZE RER(OR =11.42). XKW, FVL nJREAZIIE PTS Mz A%, &g (gl DVT BK
BUY AR, o™ E PTS (LIRS EEARE R, 48 LATR, REBAOCEELE, (H
XI5 FVL SR DVT 5, BI85 30 o™ B PTS MK I XU o

6. BHEERE

HETEIwE s, JRT PTS AR B A ERNLA A Y 00 2 R 2L VAR S0 28 000098 LR 7 T e B 17
BRI, SO I IR PP A R R B AN S I AR S5 & Villalta PP G IR SE RS R R -5 4 Wbs &
Pi(n D-— Rk RAERE T RPN OTFE, R L AT R BTN X 43 B2, AR A7 AR — 5 Jmy PR -
(1) ZHG. DEEARBTTE, SMEMEEIR: (2) USSR~ SRS, RIS
s (3) KZTHM PTS B FCARANIX 53 /™ EARSE; (4) WnPRSE EA IR 3T b, ARORBT TR R AR T LA
T (1) RAZHEEEIERES, WENESTIER: IHKRRE(Villalta 72 &83R) + 286 42
PRAEMIEBR(IAE + AR + £F4Efk) + BBRMERIVE > (U BRBEFL I 2. MBI RE D 20). (2) IWRED
b DRI AR (IFEVRYT IR 55 1. 3. 64 12 H), HBhaS Bk T 8 b S (a] £ & 5 2 7
B () AMbX AR . FHRE S ERER 2 WG 3~6 ), HTRMEGEE, 1555
WYY s LRSI, T BN AR 10505 . ™ SR AT SRR R 45 R A R KU, A5 T A e T (A
BEXI e R IR B SORE RS SR W) . (4) TN B YRS ARLRIE S R AR
FEVCR I HLAS 7 2] SR AL B i e A b S5 8l 5 I R ARFAE R A2 AR, DUR BT I Bt A . Jdid |
A5 77, HERKIUT DVT BH T AR R, St MAL T, A 2 0es 83 R AR
Jo BT o

SE

[1] Ende-Verhaar, Y.M., Tick, L.W., Klok, F.A., Huisman, M.V., Rosendaal, F.R., le Cessie, S., et al. (2019) Post-throm-
botic Syndrome: Short and Long-Term Incidence and Risk Factors. Thrombosis Research, 177, 102-109.
https://doi.org/10.1016/j.thromres.2019.03.003

[2] #BfE, XIEHE, RO, & SRS IREEAE R B P B 354 I B2 e S pL il [J]. BARrh U RS & 28 &, 2024,
33(1): 60-65.

[3] Dowling, A.R., Luke, C.E., Cai, Q., Pellerito, A.M., Obi, A.T. and Henke, P.K. (2022) Modulation of Interleukin-6 and
Its Effect on Late Vein Wall Injury in a Stasis Mouse Model of Deep Vein Thrombosis. JVS-Vascular Science, 3, 246-
255. https://doi.org/10.1016/j.jvssci.2022.04.001

[4] ks, sk, Tb, 25 (Mi& NETs. FIB. miR-374a-5p /K-F 5 HEICHT B ARG N REER Sk AR 7 5 A8 5¢
PEH[I]. b YT IREE S, 2024, 33(1): 25-28.

[5] iRER MK MAs T BRI 2 W A YR 7 78 e (B8 = hR) [EB/OL].

DOI: 10.12677/acm.2026.162534 1473 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162534
https://doi.org/10.1016/j.thromres.2019.03.003
https://doi.org/10.1016/j.jvssci.2022.04.001

iR 45

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]

https://kns.cnki.net/nzkhtml/xmlIRead/trialRead.html?dbCode=CJFD&tableName=CJFDTOTAL &file-
Name=XGWK?201704005&fileSourceType=1&appld=KNS BASIC PSMC&invoice=KuvIGMOXTnbxweL N-
FIAZt+KrlYTTJImI-
RYzACvZw13rGbR8LYVHuxe0Tk+6hlk8raal 2JjtL C6F0u3KdIgczlG5gCOQ+39tcZ+8uW2NaDakZ09509Ds6ABed?2
ZaMsxI12yXVva4rYRseqQPVc3+0MIQcZBbuJr2Wp98JfdINDgVM=, 2025-05-18.

Iding, A.F.J., Kremers, B.M.M., Pallares Robles, A., ten Cate, H. and ten Cate-Hoek, A.J. (2023) Residual Venous
Obstruction as an Indicator of Clinical Outcomes Following Deep Vein Thrombosis: A Management Study. Thrombosis
and Haemostasis, 123, 763-772. https://doi.org/10.1055/a-2059-4737

ZAE, TR, RUOE, 55 TGRS ST BE T RT D- SR KT R R S i SR A AT AR I TIOI A 4y
W3], EIEPRHT R %, 2022, 15(10): 951-955.
Bouman, A.C., Atalay, S., ten Cate, H., ten Wolde, M. and ten Cate-Hoek, A.J. (2014) Biomarkers for Post-Thrombotic

Syndrome. Journal of Vascular Surgery: Venous and Lymphatic Disorders, 2, 79-88.e3.
https://doi.org/10.1016/j.jvsv.2013.07.001

Rabinovich, A., Cohen, J.M. and Kahn, S.R. (2014) The Predictive Value of Markers of Fibrinolysis and Endothelial
Dysfunction in the Post Thrombotic Syndrome: A Systematic Review. Thrombosis and Haemostasis, 111, 1031-1040.
https://doi.org/10.1160/th13-11-0931

hAE, TR, PAI-L B[Rl 4G/5G 2315 T BRIk ML & A AR A SG M 23 BT [3]. TTILER 2, 2025, 47(8):
1271-1274, 1278.

TREZE, BAME, HENE, S5 PAI-L BRI Z TR S /R R S 28 AT AR F T TR R R K AR TR R s e 3], I
AR S B2 4% 3, 2023, 38(6): 48-53.

Rabinovich, A., Cohen, J.M., Cushman, M., Kahn, S.R., Anderson, D.R., Chagnon, I., et al. (2015) Association between
Inflammation Biomarkers, Anatomic Extent of Deep Venous Thrombosis, and Venous Symptoms after Deep Venous
Thrombosis. Journal of Vascular Surgery: Venous and Lymphatic Disorders, 3, 347-353.¢1.
https://doi.org/10.1016/j.jvsv.2015.04.005

FRER. MiE IL-6. CRP. D-D 7K-PBEE R INLE T B ik A% T B8 25 TS PEAh 00 S EL[D). 7T R B =
7, 2020, 29(3): 535-537.

X, M CRP.IL-6.D-D /KPS R II7E N R F Ik e 82 BUS PR T AN E ], IR 4T, 2018, 26(9):
142-143.

FYEA. D-D. CRP K IL-6 BE-E A0S T B ik M A4 8 R I PR 2 W 20 M [3]. 0o LB Bl ¥ 1R, 2024,
14(15): 8-12.

LR, KRR, MM, S AR B SRR O RISt R[] A S5 N g SRR, 2022,
8(5): 573-576.

Lee, K.H., Cavanaugh, L., Leung, H., Yan, F., Ahmadi, Z., Chong, B.H., et al. (2018) Quantification of Nets-Associated
Markers by Flow Cytometry and Serum Assays in Patients with Thrombosis and Sepsis. International Journal of Labor-
atory Hematology, 40, 392-399. https://doi.org/10.1111/ijIh.12800

WS, GeRA, BREL, S5, rhoRs g0 i 41175 1 L AR R s b 4 F AR 8RR 0], o B 20 0o S 22 A
2023, 23(3): 5462-5467.

RHRHL, ZE. ZAE PR KA B M Gas6. IL-18. NETs A5 NEITARMK AN BikE%E
G IR, 2024, 21(4): 515-519.

Rabinovich, A., Cohen, J.M., Cushman, M., Wells, P.S., Rodger, M.A., Kovacs, M.J., et al. (2015) Inflammation Markers

and Their Trajectories after Deep Vein Thrombosis in Relation to Risk of Post-Thrombotic Syndrome. Journal of Throm-
bosis and Haemostasis, 13, 398-408. https://doi.org/10.1111/jth.12814

Dzikowska-Diduch, O., Domienik-Kartowicz, J., Gorska, E., Demkow, U., Pruszczyk, P. and Kostrubiec, M. (2017) E-
selectin and Sicam-1, Biomarkers of Endothelial Function, Predict Recurrence of Venous Thromboembolism. Throm-
bosis Research, 157, 173-180. https://doi.org/10.1016/j.thromres.2017.07.027

Bittar, L.F., Silva, L.Q.d., Orsi, F.L.d.A., Zapponi, K.C.S., Mazetto, B.d.M., Paula, E.V.d., et al. (2020) Increased In-
flammation and Endothelial Markers in Patients with Late Severe Post-Thrombotic Syndrome. PLOS ONE, 15,
€0227150. https://doi.org/10.1371/journal.pone.0227150

Borgel, D., Bianchini, E., Lasne, D., Pascreau, T. and Saller, F. (2019) Inflammation in Deep Vein Thrombosis: A Ther-
apeutic Target? Hematology, 24, 742-750. https://doi.org/10.1080/16078454.2019.1687144

BRI AR, RELL. MARTE SORE SRR K AR B 3 A AR ST FU Rt e [3]. b i AR G, 2023, 32(6): 943-
949.

de Franciscis, S., Gallelli, L., Amato, B., Butrico, L., Rossi, A., Buffone, G., et al. (2016) Plasma MMP and TIMP

DOI: 10.12677/acm.2026.162534 1474 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162534
https://kns.cnki.net/nzkhtml/xmlRead/trialRead.html?dbCode=CJFD&tableName=CJFDTOTAL&fileName=XGWK201704005&fileSourceType=1&appId=KNS_BASIC_PSMC&invoice=KuvIGMOXTnbxweLNFiAZt+KrIYTTJmlRYzACvZw13rGbR8LyVHuxe0Tk+6hlk8raaL2JjtLC6F0u3KdlgczlG5qCOQ+39tcZ+8uW2NaDakZo95o9Ds6ABed2ZaMsxIl2yXVva4rYRseqQPVc3+0MlQcZBbuJr2Wp98Jfd1NDqVM=
https://kns.cnki.net/nzkhtml/xmlRead/trialRead.html?dbCode=CJFD&tableName=CJFDTOTAL&fileName=XGWK201704005&fileSourceType=1&appId=KNS_BASIC_PSMC&invoice=KuvIGMOXTnbxweLNFiAZt+KrIYTTJmlRYzACvZw13rGbR8LyVHuxe0Tk+6hlk8raaL2JjtLC6F0u3KdlgczlG5qCOQ+39tcZ+8uW2NaDakZo95o9Ds6ABed2ZaMsxIl2yXVva4rYRseqQPVc3+0MlQcZBbuJr2Wp98Jfd1NDqVM=
https://kns.cnki.net/nzkhtml/xmlRead/trialRead.html?dbCode=CJFD&tableName=CJFDTOTAL&fileName=XGWK201704005&fileSourceType=1&appId=KNS_BASIC_PSMC&invoice=KuvIGMOXTnbxweLNFiAZt+KrIYTTJmlRYzACvZw13rGbR8LyVHuxe0Tk+6hlk8raaL2JjtLC6F0u3KdlgczlG5qCOQ+39tcZ+8uW2NaDakZo95o9Ds6ABed2ZaMsxIl2yXVva4rYRseqQPVc3+0MlQcZBbuJr2Wp98Jfd1NDqVM=
https://kns.cnki.net/nzkhtml/xmlRead/trialRead.html?dbCode=CJFD&tableName=CJFDTOTAL&fileName=XGWK201704005&fileSourceType=1&appId=KNS_BASIC_PSMC&invoice=KuvIGMOXTnbxweLNFiAZt+KrIYTTJmlRYzACvZw13rGbR8LyVHuxe0Tk+6hlk8raaL2JjtLC6F0u3KdlgczlG5qCOQ+39tcZ+8uW2NaDakZo95o9Ds6ABed2ZaMsxIl2yXVva4rYRseqQPVc3+0MlQcZBbuJr2Wp98Jfd1NDqVM=
https://kns.cnki.net/nzkhtml/xmlRead/trialRead.html?dbCode=CJFD&tableName=CJFDTOTAL&fileName=XGWK201704005&fileSourceType=1&appId=KNS_BASIC_PSMC&invoice=KuvIGMOXTnbxweLNFiAZt+KrIYTTJmlRYzACvZw13rGbR8LyVHuxe0Tk+6hlk8raaL2JjtLC6F0u3KdlgczlG5qCOQ+39tcZ+8uW2NaDakZo95o9Ds6ABed2ZaMsxIl2yXVva4rYRseqQPVc3+0MlQcZBbuJr2Wp98Jfd1NDqVM=
https://doi.org/10.1055/a-2059-4737
https://doi.org/10.1016/j.jvsv.2013.07.001
https://doi.org/10.1160/th13-11-0931
https://doi.org/10.1016/j.jvsv.2015.04.005
https://doi.org/10.1111/ijlh.12800
https://doi.org/10.1111/jth.12814
https://doi.org/10.1016/j.thromres.2017.07.027
https://doi.org/10.1371/journal.pone.0227150
https://doi.org/10.1080/16078454.2019.1687144

iR 5

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Evaluation in Patients with Deep Venous Thrombosis: Could They Have a Predictive Role in the Development of Post-
thrombotic Syndrome? International Wound Journal, 13, 1237-1245. https://doi.org/10.1111/iwj.12489

BOEE, R, Bt 5 M MRENEE A T boy I LA R T2 KT 5 TR K AR 2 R R AE SR P[]
Il A B 2% &, 2014, 32(10) 741-745.

Michels, A., Lillicrap, D. and Yacob, M. (2022) Role of Von Willebrand Factor in Venous Thromboembolic Disease.
JVS-Vascular Science, 3, 17-29. https://doi.org/10.1016/j.jvssci.2021.08.002

WHHTh, W BT T, & WK AR AP2BL Al miRNAs K HoAH <@ B 1%k [J]. b et EmESET
T2, 2022, 41(4): 344-351, 367.

Du, X., Hong, L., Sun, L., Sang, H., Qian, A., Li, W, et al. (2019) miR-21 Induces Endothelial Progenitor Cells Prolif-
eration and Angiogenesis via Targeting FASLG and Is a Potential Prognostic Marker in Deep Venous Thrombosis.
Journal of Translational Medicine, 17, Article No. 270. https://doi.org/10.1186/s12967-019-2015-z

Efir, 23, ©2EE, & MicroRNA-374a-5p /K5 1R A B IR Bk AR T2 B8 3 1 PRAREAE 1R 9% 2R R AE TR
W A E L] lfﬂﬁt@sﬂ&%, 2020, 30(19): 23-28.
Zhang, D., Cheng, C., Yang, M., Zhang, X., Yu, X. and Wang, M. (2024) MicroRNA-181b-5p/HEY?2 Axis Is Involved

in the Progress of Deep Venous Thrombosis via Mediating Vascular Endothelial Injury. Hematology, 29, Article
2423438. https://doi.org/10.1080/16078454.2024.2423438

[ ST O S 0 ol =N (2 7 e (P < vy s Q= 7 = v ) A R 5 Y 7 N e
k7, 2022, 50(8): 959-962.

WREAK, T APCR. ACA. P-selectin fRi%5 TR BI0TE B4 S # IRER IR AR TR S R[], BTSRRI,
2019, 21(12): 916-919, 924.

TR, s, BT FISCERERR . PUBLERIL. SUOBEIRHUAS BRI AR T B S 45 A 1E B 3 TS A
AT R TR A [I]. M5 i N LA AR 8, 2024, 10(9): 1031-1035.

Bittar, L.F., Mazetto, B.d.M., Orsi, F.L.A., Collela, M.P., De Paula, E.V. and Annichino-Bizzacchi, J.M. (2015) Long-
Term Increased Factor VIII Levels Are Associated to Interleukin-6 Levels but Not to Post-Thrombotic Syndrome in
Patients with Deep Venous Thrombosis. Thrombosis Research, 135, 497-501.
https://doi.org/10.1016/j.thromres.2014.12.024

Spiezia, L., Campello, E., Giolo, E., Villalta, S. and Prandoni, P. (2010) Thrombophilia and the Risk of Post-Thrombotic
Syndrome: Retrospective Cohort Observation. Journal of Thrombosis and Haemostasis, 8, 211-213.
https://doi.org/10.1111/j.1538-7836.2009.03655.x

DOI: 10.12677/acm.2026.162534 1475 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.162534
https://doi.org/10.1111/iwj.12489
https://doi.org/10.1016/j.jvssci.2021.08.002
https://doi.org/10.1186/s12967-019-2015-z
https://doi.org/10.1080/16078454.2024.2423438
https://doi.org/10.1016/j.thromres.2014.12.024
https://doi.org/10.1111/j.1538-7836.2009.03655.x

	基于病理生理机制的血栓后综合征生物标志物研究进展
	摘  要
	关键词
	A Review of Biomarker Research for Post-Thrombotic Syndrome Based on Mechanisms of Pathology and Physiology
	Abstract
	Keywords
	1. 引言
	2. 纤溶系统功能相关指标
	2.1. D-二聚体(D-Dimer)
	2.2. 纤溶酶原激活物抑制剂-1 (PAI-1)

	3. 炎症反应相关指标
	3.1. C-反应蛋白和白细胞介素-6
	3.2. 中性粒细胞胞外诱捕网标志物(Neutrophil Extracellular Traps, NETs)
	3.3. 细胞粘附因子

	4. 静脉壁重塑与纤维化相关指标
	4.1. 基质金属蛋白酶(Matrix Metalloproteinases, MMPs)及其抑制剂
	4.2. 血管性血友病因子(Von Willebrand Factor, VWF)
	4.3. Micro RNA

	5. 血液高凝状态相关指标
	5.1. 抗凝蛋白缺乏
	5.2. 凝血因子异常和突变

	6. 总结与展望
	参考文献

