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Abstract

In December 2019, a new type of Coronavirus pneumonia emerged, the epidemic is highly infectious,
spread very fast, the crowd has a universal susceptibility to become a major global public health
event, endangering the health of all mankind. Health organizations around the world are doing their
best to fight the epidemic, although by improving case-detection capabilities, factors such as social
defense awareness and self-protection ability, promotion of vaccination and herd immunity may
have effectively prevented and controlled the epidemic to a large extent, but many countries around
the world have still experienced or are experiencing multiple outbreaks. The vast majority of pa-
tients can be cured, but there are still some patients may be transformed into severe or critical ill-
ness, serious or even death. For severe Coronavirus pneumonia, in addition to respiratory failure,
coagulation disorders caused by clinical complications is also a sudden deterioration of the disease,
even one of the important causes of death. According to the disseminated intravascular coagulation
(DIC) criteria issued by ISTH, some patients with severe COVID-19 infection can develop coagulation
dysfunction with explosive coagulation activation, resulting in extensive microvascular thrombosis
and coagulation factor depletion. Previous studies have shown that the coagulation disorders is
closely related to the serious illness rate and death rate of patients with COVID-19. In this review, the
mechanism and treatment strategies of coagulation disorders in COVID-19 patients were reviewed
in order to provide reference for the treatment of COVID-19 and similar diseases.
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1. IR R SR B It

2019 4 12 A, I T Z&EF AR 205, 08I AR DO R BRI, A K & — b B AL
ARIG 75 (SARS-CoV-2) 4L | EL M 2tk . AL YRR R0, JFT 2020421 H 12 H, #HttARTE
A= 2 WHO) 1E i 44 4 2019 35 78 56 IR 995 75 (COVID-19) . COVID-19 f& — Rl A A J& 1087 L el R 75
2 AL SRR I 2 ) i TR A 2 P A A S L ) PR I RNA 2 [1], AR FEE M, MIREA(S). WE
H(E). (M) #Z5EHE F(N)A SARS-CoV-2 VU 3= BLah e B [, 11l 58 25 11 (S) 7L BRIk 4 1 3240
JL R SO R R R HEE O R, R, RIRR M HAL(SL) 5 A Rk R Hl 2 (ACE2)4H i
ZAREATE SR (2], H ACE2 (e b e 4. Shik i e ani. /N b e A G ie 20 41 b s 3
ik, XA B TREERL T LRGN MR T, R AR R R G R A BTE E AN [3], AT S B S
ZHREE LT, MW RARIRY COVID-19 J5, K¥nBEWE KRIF, MEEHEEZ LT EE
No Bk, 8 N B A E SOCTE AT

2. COVID-19 ¥% 8 M fHaY ISR FE
HRT, 528 SRR 25 M S R A o A 3 ANB B S — B D-— Rk BB D-—

DOI: 10.12677/jcpm.2024.32066 448 I PRAN AL I 2


https://doi.org/10.12677/jcpm.2024.32066
http://creativecommons.org/licenses/by/4.0/

FE, ERE

AR T i B 20 Ve 1T, il S 1) (P T/ ] B b 7 A, B AR (INR) AUV A 355 43 g 0L 3 T 5 1) (APTT) LA % 48 i 1L /)
Wb =B NG ELR, A2 RiE M I A kI (DIC) & .

2.1. COVID-19 18X 95k MM +2 44 2 X BE

TERFATRH, WA AH BT SR SE T B SARS-CoV-2 J& YL o A5 bk I e e 22 1 XU 78 AN B 186 0
FESRA I — R &, Cui S8 N [41 BB VFAL 1 78 [ — KBRS AL AT B 1) 81 49 HiE COVID-19 %,
IR T 25% (20/81) K FAE M0 b5 (ICU) & K AE T VTE. FEIXRIUBEFTH, % 88 25 A 5 FH s 4
Ul M 2B — o B E BoR, REEH T2 VTE, (HEAfE ICU KEE COVID-19 EE [
VTE RARNIA 27% [5]. EE— TN — b B, RS2 T huktingr, {8 150 4
COVID-19 ARDS & [ ke ke 28 I R RE R A (11.7%)E = T-3F COVID-19 ARDS Hi i 7 s R 40
(2.1%) [6]. VEE 7 —AHFF/ AR I PE B HE A 20.6%, =TT —F R ICU BEHFASIH 6.1% [6].
FEE L 107 FIAAE ICU [ E T, £ 22 k4L PE, Hirp 20 1k A fEARHER R VTE AR 7 A [7].
SR A S R T IR TR ORI B B ) RORE AR, iU SKE | COVID-19 AH JG R Ik i e 2E X
Kr[8]. BRIk, A ZELE FHIUR A A S RS 3G 0, S AT R TS (A F AR R85 4545 .

2.2. COVID-19 #X 75 BIigtR

ESR COVID-19 X BT A HIEE AR bR AR o] BeAFAE 2R, AR 5 00 1 7™ P2 B S A0 12 26 I AH G A7
EEWNEZR9]. ZTFFRE, 7€ COVID-19 FIEHEE T, D- ML E/R COVID-19 #ip™ HFEE
FIET R A B EDREY . T D- Rk RAEACHAAT 4R 5 (AR AR IS 7= 42, BRIk D-— SRR AT AR bR B
M5 ARGk R AT 8 AR B [10] . Rt D- = RAAR/K-F TR 5 4 5 (1 s RS A A A ZE T i 2 A
ARG . fEZ 30 COVID-19 e, /MR T H08 & 1E 5 B8 B B AG,  (F™ B A If /MR D e 5 9
WA K, SR ERREEIL TR M 5 50 B[11]. S&SMEREML, K25
COVID-19 H# 1) APTT M PT IR EH R ALK, W/DFEBHMWA4EOEFC. /£ COVID-19 H&
APTT F1 PT ALK IMEZE 53 71 H 6%FH 5% [12]. D-—ERMAZZSWFHIN VTE & 1A &dEhr, & DIC
1 R BURAR E[13], SEERFE AL, HE R R 1 D- R AOKCPE R (P K 2.4 mg/L
vs 0.5 mg/L), H5AFEREAMK[14]. Kk, D-EAAAAEFEAE COVID-19 H B m UG T,
B 51 00 B AN AR T 3R R AH G [15].

3. COVID-19 tHxRMmAI & EH &l

COVID-19 #tif Ty Reket FINLHRIARZ 2% . & EHE A B 4B () B 0 RIE SO BER R, B0 R4t
(3 B 46 [16] - SARS-CoV-2 5 L R 5K Z 4l 2 (ACE2) ISk A1 /7 /& SARS [1) 10~20 %[17]. ACE2
TENL E R AR Bk A 2 40iE . /N bR A0 B AN G 4 2 R IA[18] . kAR, SARS-CoV-2 (1B LA 4
95 RS RO, FEURSZAEHI RIEI[19]. M A0E - B TR R 6 E 2B R4, wia kA
RAEVEFA I P BOGIEIEIR .

3.1. COVID-19 B3 & N R 4 pain s

PN B AR VA5 L 2T A R 1 AT L B S g T A E AR A, I A v B P B T e
PiAE K AR AR A A R ZR P9 B S B RSt AR A A2 Tl DR 253 I e ) B B B AR B, AT DL LK
Gl A KA, S B BRI T, AT BRI P9 B R A LI A T 12 [20] 0 Al 4507+ of /e B 7K f
375 W IR A AR E /) A5 R38R LR Sy COVID-19 FIT S5O Wi 5 35 (14 3 B BEAFAE[21] 0 P B2 240 457 4% 2
WUMAR T B EEfERGR Rz —, BRI, EIE COVID-19 MR 40 )5 7 S B b it . VR
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PSR B3 [22] o 995 25 XA T B RN /NS T - R 20 M P08 AR 1 P S 3 P R A B 3 A5 O A7, LR AE
J2 PN Rz WK DA R il T 40 i A b SR AR I B 4R [23]. R, I ALIR A A mRNA FikE— b i
SARS-CoV-2 i 4 Bz 41 fifd

UEAN,  JSREIR S A R S A ZH L IR 78 P R 0B L G 4 R e 4T L ek, AT RO i P
M2 B S5 S PG [24] o Forid B SR 1 R BRIRAS , EAE COVID-19 AR i/ Ay (¥ ifiL /IR 5 AL 38 i
Gy RAEMAETE R RS2 35 B A RS A 05[25], HRMZIACGES RAIEEZR) MR ES
(VWF FHZF4E 8 ) A SR/ - I8 B AR FLAE F 2 40 3 I B e M, fe 26 5 UL A B 2E [ 26]
BeAh, M/ NRAE COVID-19 B3 Fhad B G 1k, R BT o o 40 it o 28 1 A4 28 PR SBR[ 27], 3 2 g I
PR RIS AREL 2L o A 1K G R 3 S SCHRe N B2 T BB AR I /MRS K /2 COVID-19 AH G Ifil Ty R B i 1)
KEERFIE, JFAT R S8 B E ThREIR .

7£ COVID-19 [atE, BT MSRIEGRIENZSP, SARS-CoV-2 ibn] LUELL 5 AEC2 454 H
i EC [28]. EC #ifiiss FE M B idifb BERaThgede RAEIEMER I, b5 SRR BIE[29]. A K8
RIS R RIS YEAN A B Ve N B ThRERRAG,  JFIR0E 2 Fh s A B RSB AU AR TR, T S BU™ = 2
A E S RABEE PIBE TR IN[30] . 75— 307 Pk S 11 A8 2 v L5 21 P9 B o R Rt bR 2 T, R
IR FTREE R BT BE I . PR S AU AR, A WU AR T R [31]. X —D R, Rl
AR TR S B T LR, 3 Bl I K

3.2. MM/ 554

I NBGEAUARAS N E BEF BE ANiE, BR 7R, AR R ORI E LM RSN, FEPUR T R
MR s — B . BEFCHRIE, /NI AE PTRE 2336 0 COVID-19 35 (% B 31 1) 7™ 2t ifn s e
P BB T I ACRE IR, TR A A Bt S TR0 175 S AL R PR A [32] o St B R R W, i COVID-19 5| 2k
i RS P RS WL 5 1K DIC ANJFl. JEFRAE VAR SV N v R B 5 /MR Z A4 G, BEJS )
MR B AN SR A, RSP FE s B, /MR T BB [33] . /MR B 22 5 COVID-19 &3 &
ECRES BV, RN L2540 5 90 OB, 18R i A 52 95 JHAth G928 40 M A ELAE FH 1 S 2 T F 2
J R 7 R, 3D Rk m RS R AR T K [34] « HEAHE, SARS-CoV-2 I ik 45 57 52 A4 i B i id 1f
H LR T PLT (T AR S B0/ kAN E [35] o 7 2 B 4 AR 9 S N T BUIT B 40 ML 45495, 24 P il 4
ORI P R 4R B AT e T EUEAZ AN MR 3R PLT YHAE Ay #2[36]. LEAk, SARS-CoV-2 mJLAMEGE F &
PUAR G SV, NE T R R0 PLT IR T YEREIR[37]. PLT- 40 M SR A4 PLT-N B2 AH B
V8 FAULF-AE Sk A5 405 (0 & B iR/ FH [38]. #E COVID-19 Jgdertr, fiti 2 2R i py R 4 it 452 495 ] 51
i PLT AR, TERUM AR H 23— B H#E PLT [39].

3.3. NETs KEHHS

P R A I PR 45330 T DA — Ao v PR R 20 I B AR B BIF(NET) B 2 ZEREBLA . NET i T4t
fRBETRR I, SRS LRI H40]. X T NET I SHMARTER, C&RM 7 UM@E. B, mARMN
BRI VWF 5 NET A EAR I S Bl MORS YA ZF 4E R B . HK, A74ET NETs J (418 4
WA SRR 4495 R 7 7T LAIE 0 (/B TOLL FES2 R gl /MRS . 3=, dh ¥R i Re i
AP AR E N, EFRIEER N, BT DLOE RS BRI /IR T B R A R R G R A ) R SR B L £ R
FERERSE[41]. FK, NET A2 H NLRP3 JORE/MARIE 5 41 EA 130 3 NADPH S0 Bl 7 25 1) S8 AL B
Bo — EURETA LI 5 ORE AN 20 I 5T (020 T B A AH SR A B B BT R NET J 73 2k — B I B i ¢ S 2 [42]
HAR NET B2 AA LR THRE, (Hid 8T 51N SAE AR, N R AR . 52 E, NET
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T R ANIRE AT PR I B, A S5 SRR g I T I AR T I A AR B P A 4 S AR A i [43]. 1E
FJE COVID-19 #1, NET HITE5 ARDS FIEBEIRESH E, &8k ™ B AL EE I T X F .

3.4. HRIETMER

BIRFRANAR, PUARIPIER G2 AAEEH, USRI HUAANZ 05, AT, M SRR
GEid FEBAE I, W2 P EORREANML TR0, AT 2 A A AR LA I A A B ARG
LA fedt RAEIAEG, A& SEUMARIER[44]. A TE ST S, A0 DAMP itk EC
MBTEERI AL e e IR T o JAE AR I 230k S N Ji 5228 (R I 2% [45], JERE A2 G e 28 G 0 477 B
AL S T g 5 B — A Bl AL, LRSS R B L G 0 AR 5 AR DR AR PR A A TR R
JBG TR AT BR[46] [47]. RAEE S-S N B A0 _ERGPH 73 T RO A G 0, B S B 40 AT P B 40
(EC)Z A (I AH FLAT F AT 2 BUR B AR, A2 JAEZRAF R, AR PR R AT I N2 T8 AR ELAE - I/
BmE L H AR IR T 3R0E  SORDREI BRIR I 22 Z R (PS) AMU A R AMATR AL S [/ 2 5 ik T 1 [48] o
FRAEFEUMANNLE AR T, SBUMKRIREEON PS 7E M40 AN LA, 5525 4 s LR Wi At 1 iy J 1
REMMEARCR, (et it B/ T I 274 8 2R BRI RS A MBS B, AT 2 45347 DX 38T Bl i 28 i A
e

3.5. #MEHIEE

IME R GAE e R R — N oy, S5 N R ARSI, A BT 18 2 A AR 7 B
ZIATEROE RAG R o % RGN F B R S 2 A EGEE S Y(MAC), ZE&Eid BB 2R
G A 5 R WA E S B0 AR T . 1 5 S RGUTE S I0E A M 22 Ge 0093 i A4 A EL R FH B
Nio BRI, #MERGAZIEH IS SRR RS 5. N R, s, & bRy
e xEum[49]. A 30 MEARS5MERAN 3 MiEtigiE. X=MgRamaiugi. RERBHTM
BAREAR . 3 BRI A B 2208 B 3 3R KT IR RE SRS LA K 5 /8 [50] . SARS-CoV-2 Ji i 25 ML i %
AR 2218 BRSO A MAS I S B [51] o FMA RG0S 28 AN AR T i) 32 R 3 . C3a Al Cha Z5 A -
7 20 R A% 2 P DA AR K 2R B R T-(IL-6 1L-8). C5a mJ UL iR Mki4 Al EC | TF (%, it
TR A AR B IAE A [52] - C5a ik T AT b 384 i AL A 298 P AR i P 4 400 Y e £ B R s 77U A 570 1 (PAAI-1)
(R TR AN AT 4 2R IR [53] o 5 RIRPUIRFIE T HUMA ) 28 BLEAH S R BE BU R =46 CL K, FRil
4 BURAT A B AMA R BIE[54] . FEMR O I 3 b vt 0 52 B MACEOE 15 A R I0E 2 AT AR DG, X
TIPS RGULE M0 BoAG A B OGHE ) 3L

4. COVID-19 #E< 48477

HZ COVID-19 & AT mbbiRAs, KA M AR R ZE H KGR AL, 2 BE I R 2 aET
MEERK 2 —, B, iy 2oy COVID-19 ARy i) —H#k 7).

4.1. EGRTT

RN D- R mdt 7B RISET R, Kk, WREEEEZIUE, FrA 1 COVID-19 R & #
R FEHEEAIT[55]. AFEEHFET R KT RLMWH). KB R 5K, RIS
td ez . fE— R Fet, 48357 449 4 COVID-19 HyE i, Hrh 99 4852 7 &/ 7 KK LMWH
BT, PR TAERE R AT R [56]. WAL RIL, LMWH X AREEAE 5 5 10 4E M55 1 2 51 (>4) 5k D-—
RARAKT BT = (>6 ) RUEF A a[57], BRI T IE %,

WFFLRHT, 2R AT I ™ SRR P AN BT T 1 XU [58] [59]. JHF 3R B 7y 7~ B 3R B B A Pk Rt
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Hb, EHAFANBCR AR REE[60]. FF 28 TRl M %, R T nir 5 s si &,
Blanprit s, ARE T BEF. MRS 5 REMMAE S . thoh, FFRIET LUK P-E+
HKIRIL, SEEYMS PR 40 R B [61]. LMWH B —Le 3R B 1 35 5 R A R 7454
I A PR B A AT B RS A AN T LT B AMA DS - Cha LA RBUREEAEF[62], 18 IR T
ORISR AR R, R P R ThRRBR AT, o508 Tl I 45 T Bl e 10 R 2 7 it 45 1oL Th R B A5 [63] . 7%t
COVID-19 HFH#HAT 7 AR MR TART, (A4 4.4%0 B3 HIUREIRYE VTE, 2.5%(1) 3 B ifi 2 ik
A, 11%0) B HBLO USSR P JF AR SR B R IR FE R 1 2.6% 3 fa e R E 1
35.3% NEE[64]. X TR A T SR B TR R AN, 575 A B ) AN Sl A fe Bl T V2R i vk
COVID-19 " Hm#bIRAS . MHGRIRR M, I RIEMPIEY COVID-19 HEAEEE KA miL, HEnE
ZIERNE . BEEIREEHAL BRI I, PG IT R COVID-19 HE B 1 2 AL F1 KU 7] B2 K AE
AA[65]. T E 2, H AT PRUESE 3R B HOE COVID-19 3 IHTHEE YT R = 5 B A0

4.2, FM/MRGETT

PUIML/NR 2508 HEGT P2Y 1 SZAREIMUAR BT « iR F)  H0 )l I — I Al (UM I 55 el i A A A
fiff-1 (COX-1) (R R VCAR)ELAEF , P A 3 £ 2 I /MRS A R R4 1Y) S Bk 42 [66] . COX-1 FIBLHE ‘3 i
FEFE Ap IR AR FIAL /NS 1A 384 1o o ] DT I 3 01 COX-1 AN mI g il /MR DI g o [IFE, P2Y 4,
SZAREREEE A 1ba 2 AAREGE, SEUM /MR . AR Ay 2 BRI MR HE[67]. /MR 452 1
Fe TR R IR B 22—, A HIF 78 R BT L /N 24 0 008 a2k B A o mT o) 3 el o 2 O B ok s 0 P X%
LEIRTT COVID-19 I, 38 B AR 35 508 L /MRATR AT 4, BRAIK D- 3R AR/, P/ MR
YIRS SRR T Pl MRIIBESS, R ZDIE A T I PU B S PR CRE A2 40T IERE RNA R EE), i) 98 0E
HARRERGIE A G, (RIS IR RE TR T« O MRS U ) S PR B 473 RN £F4E 4K [68] . COVID-19 f35 I XU A SR
7 BB ki b 37 5 - PR BEBR AR T (CAMP) P A= S 117 NETosis [IZAN AL, A HFFEIEM,
KU TE S ] D@ | 7T K SRR AT SARS-CoV-2 E i, i EAE COVID-19 B kIR AA
FIT B3 [69]

4.3. #8[E NETs

BT NETs 7£ COVID-19 (i ke B sl # b 2o B A, B0 NETs 1) — L8251t £ I PR H s FH 5
AT R, 0 Sivelestat, Sivelestat & —Fh a4 Al 0P AT B I b Mok 40 B 3 25 1 i (N Ease)
FIHIF, A5 0e A 20 2 1 B S P [70] . AH QI R FE R BA, sivelestat 8 ok 18745 il L 57 B M 5 J5
A7 64 A0 o L 20 B A5 R L R 13453 1T A 04T ARDS [71]. sivelestat AN AT BLEG 3 45 B 2 45 iE
A ARDS HE B LIAE 4R AU e S TR) A I BV AN 3 o 3R] DAIE & B 2N AT P I A R R
A O FURE MR A i (ICU) 26 3 SR IO I A P 6 M 512 1Y) ARDS,  $i& i A= A7 SR TE P I M LR 8] [72]
DALt sivelestat A] e —MRAG AR Y7L, @I H0H] NEase F1 NET TR BRI COVID-19 S/ 2
PERHR% . ARDS FlEE ML Th REFE 5[ 73].

4.4. YREEE-FHIHIF

YR 7 AR AE COVID-19 IR WAL K ¥ RBIE, X COVID-19 [t it g K A T el

FHATERIIER o DRk, FRATTAT LAIE e 0 1) 2 ik PR AT A 2 (0 E 8 o T 1L-6 7E 4% i 4 [R5

AL, H, FEEREAHUR —REEE IL-6RA AL S TE A, &Rk 2 74], fE
{EBE) COVID-19 B, i 1L-6 2R FEH 7 (IL-6RA)IAYT 7] PR B F FET- 5. IL-6RA W B 1152 7%
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Fe WY COVID-19 £, QLA S AA QINMEES[75]. FEERE-PT CHEE B n] PARRK
COVID-19 B3 1) 2 5E /K F- I SCE FE R A T

4.5. FMEHNHIF

FMATIE 2 S50 COVID-19 % MM T B R K 2 —,  DRILFRATT FT DA o 5 A 41 5 R i >
MR AR ERT, ZEr2h i e e B (FDA) SR FMA I 7017 195 Rl (G P Bk B4 R i 2 B
), TS C5 L5, FHAE%E ] FIHIT C5 [ Coa FZMR, MTTIRIEIGE & &4W76]. A HFRIESL,
5 U AR VA YT I R AR LL, K BERR S UIAIT G O T B 15 KA R MBEUEAR[77]. C3 4k
FAUBELIGT 7 4R 72 R NET (97524, % COVID-19 T £ 2 S MK T RV 7 722 26 T A 2 0 R
[78] (52 |, LGP FIRMATDEIFIIETT COVID-19 B, FoA 475 B8 £ [0 1 AR i e HL
15— B (B TE 3
5. &5

COVID-19 KfT Matt ok TR ARA BBk, R AL G (AET RO A, H S
FANRA KA SR A B L S AEAA R RS SR s KUKz COVID-19 AMUBUZ PR RS0, B2
— R R K E RGEMLREAL, 2R S D) REFRRT A R IN 4 SN . Al COVID-19 I s
TR AL B pribia Ty IR, Ay B RS 55 AR XSGR KA, B AL Fi2 W
Fia . BAR, QiR T e Mk B AR R A B R IS, B BE AR R I AR A
AR, B, @ ERATEE 5 E K COVID-19 B3 Wil AR KA Ml I Aaa T ik &, Rmimikin
I7 B Rk A 2 A

&E 3k
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