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[Abstract]  Sepsis-induced coagulopathy (SIC), a critical and potentially lethal condition arising from sepsis, results in
endothelial damage and significant coagulation dysregulation, making it a major factor contributing to mortality among sepsis
patients. Early diagnosis and treatment of SIC are expected to improve the prognosis of sepsis patients. In 2019, the International
Society on Thrombosis and Hemostasis (ISTH) issued the first guidelines for the diagnosis and treatment of SIC, but there are no
corresponding protocols in China. Therefore, Chinese Society of Thrombosis, Hemostasis and Critical Care, Chinese Medicine

Education Association, and Chinese People's Liberation Army Professional Committee of Critical Care Medicine jointly formulated
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the "Chinese Expert Consensus on the Diagnosis and Treatment of Sepsis-induced Coagulopathy (2024 edition)." This consensus
includes S parts: pathogenesis, classification, laboratory approaches, diagnosis and treatment, with a total of 14 evidence-based
recommendations to guide clinical practice.
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coagulation, DIC), f# & # /& 5 % 3 5 2 0, PR % 1 it 2 2 (International Society on Thrombosis and
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Fig.1 Mechanism of immunothrombosis and thromboinflammation development
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Fig.2 Phenotype classification of sepsis-induced coagulopathy

R TIEE, THRTHFEMHE S TFER (pathogen—associated molecular patterns, PAMPs) %, 5 A8 5% - F 4
3. (damage-associated molecular patterns, DAMPs)3& ik, P % 40 B 47 4%, 0[] 3k M 40 i An o /AR 35 6] B K & TF,
BN MR MR GE R A, RHAAEZRAG O RAEMDE N ZH RN, RAFRSBEH®
WM, ik B A bR 4 A A% 4 i T B 3 A oF B AR B9 B K & B B 11(cysteine aspartic acid specific
protease-11, caspase-l )M WA E TR EMBHRELGERNENBF I AR EALEMHEAXE G 3
(nucleotide oligomerization domain-like receptor thermal protein domain associated protein 3, NLRP3) 3% £ /N A & 3 TF
KEFMN, X—ABABEANTE 5" 02 o & 20 i 48 47 752 30 F| 05 i B (antithrombin, AT). 7&1L&
B C(activated protein C, APC) % 4t Fu 41 4% ] F % 45 311 %] 7] (tissue factor pathway inhibitor, TFPI)% A& 3 I 4715 4
B A Rk G B, G 5 A 5 B JR B 4 41 %) 7 -1(plasminogen activator inhibitor-1, PAI-1). % i B ¥ 7& 89 4F %
T (thrombin-activatable fibrinolysis inhibitor, TAFI) HgE M, H TR AR AR . M B TR i N AR B
AEHAEE, TRRBFHREME, PURERIAN B oM mEELREH R



R EZE  20244F11H28H 45498 45113

3 LWETM

WHEEN3 70 E B L 5o e ARt SIC B bt oh i $EAT 20 AP (R R I, EHEF R C)

AR A I 3L B9 R ], B o SE e E A AR T 0 A DAL AT AR LA AR A AR A R FE AR . i AR A
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Tab.3 Changes in coagulation laboratory indicators at different phases of SIC
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SICE S MER, mENKEEHEAFE, DEnsiETEAR (thrombomodulin, TM)7}<¥7‘[’F§7‘ ; W@
MHE G, B E A, BBt i g A (thrombin-antithrombin complex, TAT)7J<'TP%]'%‘ , JEE 0 B R A
8] (prothrombin time, PT) T v b B o8 B A E B R ] (activated partial thromboplastin time, APTT)# A FEE T E
) %E‘i%%ﬁm o n # B T’Tﬁlfké?/’?/ﬁ ] s HMHIAD- ZREFFAE A F&%j’—ﬁ:fl% (ﬁbrin degradation
products, FDP)AK-FF & ; A RKER N AR BT, o BH 0/ HAW LS ERD; FhE%
RMEAHEL, S4FRAKFLT AT, ik hHE (thromboelastograph, TEG)# H Il R B i (£ 5% %¢ i1
Wy, KEB(REXAERARGE)EE, a A(RKAEET AR ), f Bk & Xk 1B (maximum
amplitude, MA, X5 fL/MRZh#E)3 A, % i35 %0 (coagulation index, CI)¥ &, A 2 I Bk AP, %
5 /N I B - M & B E AL B M B JE] (activated clotting time, ACT, X 3 % A F 7 PE) 45 A, BE R R
(clotting rate, CR, (K44 &R k)5, DL R /N 3 6 (platelet function, PF)3§ 7R, Wy B B % 71 T
FAEMRIEREIN, ETHAREHERENRED LGN LR EHF Y. WEFFAEERE. SLORES
SRR G, WK EE T A RS A BT 5 e R

SIC KM AE W, A8 9 % i A n e, BB &ML, M TMATAT KFH W B FeE; ik
WA, T REAM/IGT B, PT. APTTHARIEK, FEEARKFTH; RAFEEHINHALAA
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4F V5 B J7. 330% 4 (tissue plasminogen activator, t-PA)F1 PAL-1 KT F 5, [EPAL A& WIEEE KA, f¥ tPA/
PAL-1 L E MK, BARERLFEMIRS, WHD-ZREMFDP K FLARAE, BEFEBR-RAEHRL LN
(plasmin-antiplasmin complex, PIC)K-F 75 78 B o W I &0 Mtk or B, 41 40k i 6k 438 Pk 8 70 % 40
WAF I — 5 E, A R IE A - AF 5 B R E AT ] 4 -1 B 4 40 (tissue plasminogen activator-plasminogen
activator inhibitor-1 complex, t-PAIC)/K-F ¥ & 75, TEG tH FLR B [ Fo K B 8] ZE K, o £ 8 /N, MAFRCIE
i, A ZIRBR S, B 5 i MRS R AT R ILACT ZEK | CRIEMEAPEI S . JB, IREERS
AE;Z MR ER S RE TS, B A ML EIE, R R AT E AT 6O R BE . TR
Ml Han, REHmELI, FHEPICKFAEAF.

4 & B
WEEN4 HEEHFESICIT 2 R4 D1 SIC, (£ ISTH-DIC ¥ 2 B ik # 8 M DIC(## & EZ 1T,
i 3% 4 B)

DIC 2 B 8% B £ 15 KA ALK = £ (R B R R s, S8 2HRMMe, Bl FREHEFSAL
FVETTHE, BlARA G M5 M8 I E 0B i 4 A 4EPY, 20014, ISTH ¥ DIC 4 % B 1 DIC(BF 4. X £ ¥ DIC) &5
3 £ ¥ DIC(BI 2 # DIC), &7 DIC K2 % & HiT & DIC & T3t B 2| KR W, H 4% KF DIC S A
ARGV W EHDICH, HEFRAIN, EDICREM I 44 4 DICHATH T THELEZ KD, Hik,
ISTH B # AR R 2 F 2019 448 B {# A SIC ¥ B Ak % JE 1 DIC B9 R 42 3184,

ISTH 1 # B SIC ¥ 4~ & S 49 N\ 7 PT #y [E B A7 ¥ 1k b 4H (international normalized ratio, INR). i1 /MR it %% Fa
Jik 2% 4F A8 K M £ B T #6 3 98 1T 1 (sepsis-related organ failure assessment, SOFA)3 J 45 4r, T 2=4 4Bl 7 4 W SIC
(%4), ISTH##%ZWDICHR A ZAMNT PT, mi/Rit#H. GEFaRFAD-Z_REEHFHATRL, T2
=5 7 BI 7] % By B M DIC™, % ISTH-DIC AR 43 2| 5 & 8 4 H fn JL 8. /K F>2 mmol/L B, ¥ 4 W7 % fn 3 381550,
EHFEE R, SIC¥BirExt 5 b HN 80K & & T ISTH-DIC # B AR P, sty &, ISTH-SIC# BT 7 %
Bt MR TE 3R DA <150x10°/L FF A6 AR 20 By, 46 A BR 36 A BE A /MR T3 A <150%10° /L AF 4 fn /NARUR A B 5 B A
Ve, T E A DL /NAR T #<100x10°/L 1E ot AN D B 4 Wi AR vE . Bk, B HEfE A ISTH-SIC ¥ Wi iR vE &
SECPEABDBSICH MRS, 53 /MU 27 (100~150)x10°/L 3% Bl 7 4y SIC £ # # % 1
BB IE T, kAR (RS BT ALE), AERME A ¥ E SICY B ARk S B SIC, f# A ISTH-DIC
TF 215 Wi fik % JE 1 DIC™,

%4 SIC5ISTH-DIC L Wihnifi
Tab.4 Diagnostic criteria for SIC and ISTH-DIC

EiEtan ISTH-SIC rfi [ s1C ISTH-DIC B I 0 o3
1 1 1
SOFA(47) - -
>2 >2 2
<150 <100 <100 - 1
I/ (x10°/L1)
<100 <50 <50 <50 2
(1.2,1.4) (1.2,1.4) (3.0,6.0) - 1
PT #EKAE (s)/INR
>14 >14 6.0 >6.0 2
B = = (2.5,5.0) - 2
D- 2RI (jug/ml)
= = >5.0 >5.0 3
L HER R (g/L) - - <1.0 <1.0 1
FLA& (mmol /L) - - - >2
By (41) >4 >4 >5 -

ISTH. PRI 1E 225 5 SIC. IREFAEPESEINR ; DIC. FRIIE LA PNBEINL; SOFA. IRFRAEA JCVERS B RE0B IEAN 5 PT. S LAl LA ] 5
INR. [HFRbRiEM AR

B W77 F A SIC i ) i fn G s Y AL B R A T R, AR TIEREZ . EMFEEUATRR:
(1)SIC ¥ Wi brof £ B H T 5 W 40 T Ak 3 1 DIC 2 18 B, JFF i X 4~ SIC 4 2 i i 7% /8 B 2 IR B A 5
(2)ISTH-DIC E# R EH N84, FHAMKXHDIC BH B mERN™ERE, Fik, AEREKE (B
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RS W ALE ), 3 NH B E SIC 2 W AR vE 12 B SIC, {# JH ISTH-DIC ¥ 4 W7 ik & )& M DIC, & Jf % fn % 35
P W AR ¥ 7 45 2 AL DIC( 3)1%,

5 B Ir

SICAIRHEEINIE
SICH By TEHEM “ZJ—F" WEN, Wi
B GO URR Je An T AR R Rt (1 4)

_ MeipaEtkpic
#EENLS BHA RGO FE BT SIC AT R

(h#EEE 1, EAELAB) SIC. MeEEAEPEEEIMLAG ; DIC. SRHLM: ML PEE I

ZWIC R
Bk RS HSICHRARE, HkRIHKN R B3 SICBRCRHA
; s ) o e . Fig.3 Diagnostic diagram of SIC
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Fig.4 Timing of "three antis and one prevention" treatment for SIC

HERER, EHRERARECEER G AR, SRR LB HCERP TR, REFRAR
Al BREAERERE RN LB AN T RRAATHE SR EN, ARTHRACREN, TEX
SIC B # 9 i i R e 9 AT,

Mesh, REGHEEAGEZHANA LB TR, FREH2UERARMIG RO R H. BHXHME,
KA, AP AR ERMAEEE) ERERTRA T ERAH N EE IR 6K, FHELRK
A B R F 6k 2, BEa L I8 F RARR IR I PT A APTT e KB, — B HE AL FF R ELFKM
RKUEEM B T8 2, BRFAMRGERS, R E M AR E KK, oI U o of F 07 B B R 264 .
I EA KB ER T RANPTMAPTT K . A4E A FAFHRIK. MR HEAF R T 4 4
ERKAE RSN, TR E I o A B 006 pk, B S B R R R AN T 4 A R KO DL TR R o 3
e, BEAFREfH &I B0 K A I A /MR S B MUK D, Al e A R B
BTN E R A R BB AE R RN E R A A kb, A R 1A I A M AR D 1 R R
FE R NI B T <10x10°/L, EEERSEH . B R T T xR D A R RS A
B, AEER, RWEA, REER, FATR-#EET S mAEFES, T #ERER AR E RS,
AFERXRAMEZRAMRE G FET, LEHFAOLEEHRY,

#EENG {HEAMSICELHATIR BT (HERLIL, EEFRC)

i 2 AE AR b SRR E — bl B R R R SRR, SICHI R A X R S RS RE R EN
Mxo Fik, MRBTALBTKFEHRBHEMFANTERL. BAMHE, RAREE, £EFC,
B 5] T Ao AR BT R AR S WIRIT i, BB Z 08 N EIE E KR S) .

MR % % BT R B R R 2 Bk 25 4. 196245, Bennett VAT T 8 — /N R B A KR
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PR K M E A K. 2018 4, Rochwerg 254 3¢ 47, 4% W T
10 194 17| B3 B 42 T AL FRIR IS HAT L M7, %7 e

ErRAENEL RS KT AR, FF, Venkatesh
003t 3800 ] B H HATHAM A BRE, £RExF, 5
R, BZIRALNKEERTEZTAN
THRFEREBT AL H0dRAE, FHH,
2021 Wi B R i & 0E 18 ¥ I3 7 K S KoL B F L E A
EEEFDENRFREFELFENRANZAATH
MBS 2024 45 £ B Fo N E AE F 4 R K ATy L B
B EETREENEELEY, MEEHER
BRFERETNEBERRERLE, TS HBE S BEfT
AR,

GEREAMEIGERE A RERTHY, BA
M AR AR EAFER > FRELEF. WHE MR
EREN, PhEx, REEALEBERGFLE N
B AR IO, 2018 4F , Ishikura F1HE AT T — I 5L A
AR EABET4OREELAFEDEBREZFNENEAE, FRETHEXIRAHREGEIT(5.0g/d, #£34)
Wy Bk E B 36 AT (PT-INR T /8. APTT 4 58 . PAL-1 K FH1K). RIEFAR(C R B E & Fun 445 & B A F
K)¥ B R E, fRALEHMH T BIK(5.3%vs. 182%) . 2016 4F, Wand%[m]%&ﬁ}ﬁjﬂIng&ﬁ%f*%Eié‘ﬁfnziﬂﬁ
FEAFTEZHELIB) SHAEEGRMLE. BENSELPNERL R, IgG i IgM 7 KK B 3 i & 5L
x, BEIEERERK, FERRBE 2021 REFRFEHEFHARBEEOTC, ZTEFTENE, BorRBHYS
Wit B IR T R Rk Bk B e R R b, HALE 5 20 5 P AR R A T kT

G RCAMMAME, T—MABEMELER, BEHVAGRTEERELZC, TUAKBREEKRERS
BN, #4ZCEANEAN. AEXRALERAEN, REEALERGRRE L AEZEACSS, BAHE
Er, REAFNOMEELEZCKTHETHR, RAFHF AN TAEBRLEE R CHL BT IRFETT,
20174, —REFCEBREHARLN, AHREEMREERTEBERAEATANEEERC, AT oM
B E R, WA E R BT R E 4R, AL E B R (8.5% vs. 40.4%)1®), 1B % I RCT #F & R Z 2 M7 4
RFHET, ERELEEC, ALTHRFREENA BT RAERFLHE K E?, FHik, 2021 )RE KT
MR EAEAR Y R F R IR MOE S E CHITIRFED,

LAMTR-—FHEEEFamT 4. FETALRBSI WA PO EEGBENH AT, B 4T THETHE
K p38 2 3L )& & 0.2 & W B (p38-MAPK) iy 5% B ¥ Fu 4% ] F-kB(NF-kB) i& b & SF 40 % 1E A, I A 4040 o 4 A 2
Mo Bk M R G B A AR — TN 13T RS AL R W R E BT, BE T MR Ak
FE A I E A AN F-6(IL-6) KT, FHEBRRKFEAFNLELTF, HEAHH LS PO ML B
5 8y A R AEHETT

¥ JIE % X 76 77 (renal replacement therapy, RRT) T #/) Z M Al TIRFE 6 2 E MG EHFWiET, Wik
ERFRANEABEARKGER, BEHFEE: ()FREBRETF. EARRIEE, BATFHARETF
EREEMKBERGmEREMRAE G AR, RERRT BT % H X FER > FEAE4WODUTHA
JEF, HFE MR IL-18. IL-la. IL2, IL-4, IL-6. IL-8. IL-10. vy T4k & (interferon-y, IFN-vy)#Fa fif 5 31 7% [A
FES QERAEAL AN, EHRRTET T EAFENRETE, NTREARAN, AELEFAEE,
RHAMEER. G)RENIFE., MR F SN ERBREIA R TE, EFNFELE, KEHLEFF
PRI (4) 98 B i B 0E b . RRT ¥ 38 3% AR 20 0 B 7K F, R A 4 04, R D kB & fb, M T S2 3
] 4 By 088 1E %), — T4K 3+ 2 42 P RRT (continuous RRT, CRRT) Xt ik 7 4F 2 2 % 1 3 fik % v By 22 o0 R AL
AR LR, £ CRRT BT 7d)E % B MG PT, APTT, M3 4 4% & R fn D- — RAKTFH 8 F b7
AEHERAEFHRE, KEBFCRMNES., FHEFLETF RNy KT EELEAM, 7T NERERR
X H T 7 CRRT 5 6] BT LR F AT 67 MR FRE A ERG AR MR EREFATHEH, FRET,
5 Wi E AT AR, B CRRT BTt B FIL-6, IL8, BB CRNEH . WHEIFALEF-a, PT. APTT,

SICHIHL R IRYT

SIC. HRFEAENEEE M
Bs SICHBLRIAIT Ik
Fig.5 Anti-inflammatory treatment for SIC



R EZE  20244F11H28H 45498 45113

SF 4R B R R N BT 3R O34 48 T 9 R E AT 4L (P<0.05) ), A, R £ EH R B MR BT k4 Tk
MBI BEEANNANESR, WHOA N B EE 8 80897 789, JSEPTIC-DIC f# EUPHRATES**Hx I 4% %
B, ZWEBMBKM T RE MK N FFRAFHLAAE . PT-INR>1.4 2 FLE >3 mmol/L & ik # £ & 4
W, EXARSERZNLAEATELHEZ W,
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Tab.6 Alternative treatments for SIC patients with high bleeding risk or active bleeding

HITHM JA BIHE1E B4t
i} K Vs ook Rl min; BRI S I/ HTEEVKAR IS ~15 m] o} . 5k 111 i
WAL T PszAAPTTﬂﬁﬂ.Mn, % TEG-RAJ[H]>15 min; BEEEIAL-5101/) %ﬁ?fﬂk@m % (10~15 ml/kg) ok, 4 Fhigk ifi K -5 i fifg
HRINFESHT ACT>240's 5 A1) (10~15 U/kg)

LAY )5 <1.0 g/Ls B TEG DIRBLF4EAR 11 A FE R FEMA<
10mm; SEEEINL5 /MR RESM T CR<10
A H LY SIC A3 /M T4 <20%10°/L
A SV I Ho i MR <S0x10°/L
HMFE AL/ IEZE#ETT ECMOJRYT BLif/ M T4i<80x10°/L HLRIML/AMER 1~2 AR 7
TEG-MA<43 mm H A4 4 >1.0 g/L
BEIL-5 M/ MR RESMT PR<1
SIC. MERESEMEME M ; TEG. MUARH ST I&] s APTT. 1% AH30 53058 i 15 Wighsf () 5 PT. %86 10 DR IR] s FEMA. D REMELT 42 11 RO 50 1 fie K
PR ; CREEINHEZR; ECMO. IRIMIAE AN ; PE. i/ MIEEL

FNFELT YR R R ULHE (10 ml/kg) B ET 24 4 )5 (30~ 50 mg/kg)

#HEREN 14 577 SIC B R H A B fom (EFRED, EEERC)

RARE ARG IT R FAEG AR A . 2021 BUE R FIEH o RIS, XTI EFE S B KD/E R
MeEER T B, & A 3h KRB E E /D 30 ml/kg B 5 AOR S, 8 Ak TR0 4 AR B AR A IR E e R
ERRW MR FEARTAE, ¥ IR IESE fE 4224 h P9 B2 R IR 41 VR 38 2 I o bE o (48 38 SE i ool B R
L, REENBEAERREA S FRDENKGERE. BhnHEKMBEhEES, LEHFTHL
STl W, SIC B AT R G A B R A SRR A IR, B K AR R R i D

6 B 2]

AERRERFARARMERZDTER, ANFEIH ENET kit b kel FREE, Ko
A ERY T SR 5 REIE, AP LRI TEA P EABWSICHET 7 &, NBHT ERET “Z4—
W7 Wi IT R, (B b SICHALH AA, RRMEA, FHZHLNEEEFKE, KERBEEUTT
oo (D)X kA ie RE AR R G EER N B, R EHEZTENRI T E; QBANBTK
0 TR R L AR (R M E B SR S A R L, (B BN Sk 2 MEIEAKAR, BRSO AR (3) B AT HY
SICH W 7 ik W R AT WE ARG 2 TSN, EFEFERNIFHATIERRIL; (4)SICH 1 o i 895K
BT 7 F A TR IR R AT R AT R

HEUARR

BOE (e EHF): FHEGARERDEREEREEEFH); RELZ(BERERERFNEF P OEEEFH);
LRA(TEHERA¥E -WEEREFESHM); REMAELEREBEEREEEFHN); HEU(FPEEFH*%K M
O B B e 5 ok s )

HELRRA(EHEHT): FAEFEFRE -—WRERADH); BB BERA¥E —HEERMEHN); RF
(LEXBRFWEmSERBRM); TRTHMTE - AREREEEFH); TEA(TEERA*E -—HEERE
EEFH); FRBORE MR FSMAFLTEO); EERGAETEAFHERKD ERAEEEFH); FEWIK
FREEREEEFH); AERFAMNAFHEANTECEREEEFH); MHRBERERATIREEEREEEFH);
MAENTE —ERMnf); ZHERCLEERSRR); BR(FTHAEMBENE_ER); ZHRBEEEZEAZHE
KAEERAHAM); BEETHEAFEFRHBWAERLAMN); BELENERAFWESE —EREEEFH);
HREFNEAREREEEFFH); FRFEKZERAFXMERELERLADH); REEFHERH R EHRE 008
EREEEFH); RRFAEAFMEFPLERZLH); BET(RFPHEAFEXRMBERFERBRR); TH(EZ
RAA¥E_MBEREEEFR); TR(LVAAFXMBEFEEREEEFR); IXL(PEERAEMBEET ER A
mA); RE(EHEHAFHBELERARERERR); HERXINCEFERSRLRH); FEREEAFHES —
EREEEFM); KREMILAFEFRE_MEEREEEFHN); K#AFCERAEBYRERGFHN); KEFELLX
BAFE_MBERBRF); KEFTFEARFMBEMM T ER); KEFRERHRERKF 900 E K 2D H);
A (EIRFEEE RS RE); KEFEFAFERERT EREEE*H)

BH: HHRBRRERGREBALBEREEEFH); KNR(BELREARFH _MEEREEEFH)



R EZE  20244F11H28H 45498 45113

(&% k]

(1]

(2]

(3]

(4]

[s]

(6]

(7]

(8]

(9]

[10]

(20]

(21]
(22]

[23]

[24]

(23]
(26]

(28]

(29]

(30]

(31]

Singer M, Deutschman CS, Seymour CW, et al. The third international consensus definitions for sepsis and septic shock (sepsis-3) [J]. JAMA, 2016,
315(8): 801-810.

Iba T, Nisio MD, Levy JH, et al. New criteria for sepsis-induced coagulopathy (SIC) following the revised sepsis definition: a retrospective analysis of a
nationwide survey[J]. BMJ Open, 2017, 7(9): e017046.

Schmoch T, Méhnle P, Weigand MA, et al. The prevalence of sepsis-induced coagulopathy in patients with sepsis - a secondary analysis of two German
multicenter randomized controlled trials[J]. Ann Intensive Care, 2023, 13(1): 3.

Yamakawa K, Yoshimura J, Ito T, et al. External validation of the two newly proposed criteria for assessing coagulopathy in sepsis[J]. Thromb
Haemost, 2019, 119(2): 203-212.

Tanaka C, Tagami T, Kudo S, et al. Validation of sepsis-induced coagulopathy score in critically ill patients with septic shock: post hoc analysis of a
nationwide multicenter observational study in Japan[J]. Int ] Hematol, 2021, 114(2): 164-171.

Singh B, Hanson AC, Alhurani R, ef al. Trends in the incidence and outcomes of disseminated intravascular coagulation in critically ill patients (2004-
2010): a population-based study[J]. Chest, 2013, 143(S): 1235-1242.

Ding R, Wang Z, Lin Y, et al. Comparison of a new criteria for sepsis-induced coagulopathy and International Society on Thrombosis and Haemostasis
disseminated intravascular coagulation score in critically ill patients with sepsis 3.0: a retrospective study([J]. Blood Coagul Fibrinolysis, 2018, 29(6):
551-558.

WA SCIs, 3208, XN, 255 . PR 240 B 00 1 9 e JEE X SRR P A 5 DR DO L P BE L B P T2 WA (L ). AR 2 R 22k, 2023, 48
(4): 431-436.

Iba T, Levi M, Thachil J, et al. Communication from the Scientific and Standardization Committee of the International Society on Thrombosis and
Haemostasis on sepsis-induced coagulopathy in the management of sepsis[J]. ] Thromb Haemost, 2023, 21(1): 145-153.

Gigante B, Levy JH, van Gorp E, et al. Management of patients on antithrombotic therapy with severe infections: a joint clinical consensus statement of
the ESC Working Group on Thrombosis, the ESC Working Group on Atherosclerosis and Vascular Biology, and the International Society on
Thrombosis and Haemostasis[J]. Eur Heart J, 2023, 44(32): 3040-3058.

Zaid Y, Merhi Y. Implication of platelets in immuno-thrombosis and thrombo-inflammation[J]. Front Cardiovasc Med, 2022, 9: 863846.

Tk sk, RN R, 24, 45 rhvokr 4B A 0 78 S /0N BR A S8 403 v 0 4 B EAIL R (7], i ik 22 s 2 24 i, 2022, 47(12): 1209-
1216.

Engelmann B, Massberg S. Thrombosis as an intravascular effector of innate immunity[J]. Nat Rev Immunol, 2013, 13(1): 34-45.

Swystun LL, Liaw PC. The role of leukocytes in thrombosis[J]. Blood, 2016, 128(6): 753-762.

Iba T, Levi M, Levy JH. Intracellular communication and immunothrombosis in sepsis[J]. ] Thromb Haemost, 2022, 20(11): 2475-2484.

Iba T, Levi M, Thachil ], et al. Disseminated intravascular coagulation: the past, present, and future considerations[J]. Semin Thromb Hemost, 2022,
48(8): 978-987.

Yang S, Qi H, Kan K, et al. Neutrophil extracellular traps promote hypercoagulability in patients with sepsis[J]. Shock, 2017, 47(2): 132-139.

Wada T, Gando S. Phenotypes of disseminated intravascular coagulation[J]. Thromb Haemost, 2024, 124(3): 181-191.

Musgrave KM, Scott J, Sendama W, et al. Tissue factor expression in monocyte subsets during human immunothrombosis, endotoxemia and sepsis[J].
Thromb Res, 2023, 228: 10-20.

Ryan TA]J, Preston RJS, O'Neill LAJ. Inmunothrombosis and the molecular control of tissue factor by pyroptosis: prospects for new anticoagulants[J].
Biochem J, 2022, 479(6): 731-750.

ShiJ, Tang Y, Liang F, et al. NLRP3 inflammasome contributes to endotoxin-induced coagulation[J]. Thromb Res, 2022, 214: 8-15.

Iba T, Umemura Y, Wada H, et al. Roles of coagulation abnormalities and microthrombosis in sepsis: pathophysiology, diagnosis, and treatment[J].
Arch Med Res, 2021, 52(8): 788-797.

Masuda T, Shoko T. Clinical investigation of the utility of a pair of coagulation-fibrinolysis markers for definite diagnosis of sepsis-induced
disseminated intravascular coagulation: a single-center, diagnostic, prospective, observational study[J]. Thromb Res, 2020, 192: 116-121.

Ninan KF, Iyadurai R, Varghese JK, et al. Thromboelastograph: a prognostic marker in sepsis with organ dysfunction without overt bleeding[J]. J Crit
Care, 2021, 65: 177-183.

AT, BARCAR, S0, 4 AL T REHLAARE I A A 05 05 I R AR FER: R 3R ). A 22 PR 2, 2023, 48(1): 78-83.

Premkumar M, Loganathan S, Kajal K, et al. COVID-19-related dynamic coagulation disturbances and anticoagulation strategies using conventional D-
dimer and point-of-care Sonoclot tests: a prospective cohort study[J]. BMJ Open, 2022, 12(5): e051971.

Lipets EN, Ataullakhanov FI. Global assays of hemostasis in the diagnostics of hypercoagulation and evaluation of thrombosis risk[]J]. Thromb J, 2015,
13(1): 4.

Zhong L, Dou J, Lin Q, et al. Tissue-type plasminogen activator-inhibitor complex as an early predictor of septic shock: a retrospective, single-center
study[J]. Dis Markers, 2022, 2022: 9364037.

Boscolo A, Spiezia L, de Cassai A, et al. Are thromboelastometric and thromboelastographic parameters associated with mortality in septic patients? A
systematic review and meta-analysis[]J]. J Crit Care, 2021, 61: 5-13.

Kim SM, Kim SI, Yu G, et al. Role of thromboelastography as an early predictor of disseminated intravascular coagulation in patients with septic shock
[7].J Clin Med, 2020, 9(12): 3883.

Taylor FB Jr, Toh CH, Hoots WK, et al. Towards definition, clinical and laboratory criteria, and a scoring system for disseminated intravascular
coagulation[J]. Thromb Haemost, 2001, 86(5): 1327-1330.



[60]

[61]

[62]

Med ] Chin PLA, Vol. 49, No. 11, November 28, 2024

Meziani F, Iba T, Levy JH, et al. Sepsis-induced coagulopathy: a matter of timeline[J]. Intensive Care Med, 2024, S0(8): 1404-1405.

Thachil J, Iba T. Designing the diagnostic criteria for disseminated intravascular coagulation (DIC)[J]. Juntendo Iji Zasshi, 2023, 69(6): 463-46S.

Iba T, Levy JH, Warkentin TE, et al. Diagnosis and management of sepsis-induced coagulopathy and disseminated intravascular coagulation[J]. ]
Thromb Haemost, 2019, 17(11): 1989-1994.

rp [ BE 2G5 27 Ph2s . T/CMEAS 019-2024. BE IS 2 WG [S]. JL 5. v B bRt A, 2024: 1-10.

Iba T, Arakawa M, di Nisio M, et al. Newly proposed sepsis-induced coagulopathy precedes international society on thrombosis and haemostasis overt-
disseminated intravascular coagulation and predicts high mortality[J]. J Intensive Care Med, 2020, 35(7): 643-649.

BOMER, REE, RIR, 45 MGEAE B L% 18 15 P2 R GERYIR R B4 HT ()], 1R 5 1k 12, 2024, 30(2): 52-57.

Rhodes A, Evans LE, Alhazzani W, et al. Surviving sepsis campaign: international guidelines for management of sepsis and septic shock: 2016[J].
Intensive Care Med, 2017, 43(3): 304-377.

Seymour CW, Gesten F, Prescott HC, et al. Time to treatment and mortality during mandated emergency care for sepsis[J]. N Engl ] Med, 2017, 376
(23):2235-2244.

Martinez ML, Ferrer R, Torrents E, et al. Impact of source control in patients with severe sepsis and septic shock[J]. Crit Care Med, 2017, 45(1):
11-19.

de Waele JJ. Importance of timely and adequate source control in sepsis and septic shock[J]. ] Intensive Med, 2024, 4(3): 281-286.

Lester W, Bent C, Alikhan R, et al. A British Society for Haematology guideline on the assessment and management of bleeding risk prior to invasive
procedures[J]. Br ] Haematol, 2024, 204(S): 1697-1713.

Wang Q, Liang P, Xu Y, et al. Serum trough concentration threshold and risk factors of cefoperazone-induced coagulopathy in critically ill patients: a
retrospective case-control study[J]. Eur J Clin Pharmacol, 2024, 80(5): 737-746.

Yu Z, Chen H. Piperacillin/tazobactam-induced coagulopathy in a patient through a vitamin K-dependent mechanism[J]. Eur ] Hosp Pharm, 2021, 28
(4):237-238.

Tiperneni R, Khalid F, Fichadiya H, et al. Deranged haemostasis: rifampin-induced coagulopathy[J]. Eur ] Case Rep Intern Med, 2022, 9(5): 003380.
Wang D, Lin C, Gu C, et al. Tigecycline-associated coagulopathy: a single-center retrospective analysis[J]. Pharmacology, 2022, 107(9-10): 524-536.
Al Qamariat Z, Aljaffar AA, Alabdulaal ZS, et al. Rapid onset and recovery linezolid-induced thrombocytopenia: a large-sample, single-center
retrospective cohort study[J]. Drug Healthc Patient Saf, 2024, 16: 43-49.

Mitta A, Curtis BR, Reese JA, et al. Drug-induced thrombocytopenia: 2019 update of clinical and laboratory data[J]. Am ] Hematol, 2019, 94(3): E76-
E78.

Vayne C, Guéry EA, Rollin J, et al. Pathophysiology and diagnosis of drug-induced immune thrombocytopenia[J]. J Clin Med, 2020, 9(7): 2212.
Nedeva C, Menassa J, Puthalakath H. Sepsis: inflammation is a necessary evil[J]. Front Cell Dev Biol, 2019, 7: 108.

FESCWE, £, £H, 5 FCRRAAHUIRYT EAE A Sl 5 4 B VAN M L 2i A AR 2 3R 35 (0], o [ SRR, 2022, 42(3):
257-260.

FIEHE, F AR, T fhAh, 45 TP RAEAG S F G KA SCRRAT T I IF S AR D). S 4B 272, 2023, 48(3): 323-330.

Bennett IL Jr, Finland M, Hamburger M, et al. A double-blind study of the effectiveness of cortisol in the management of severe infections[J]. Trans
Assoc Am Physicians, 1962, 75: 198-207.

Rochwerg B, Oczkowski SJ, Siemieniuk RAC, et al. Corticosteroids in sepsis: an updated systematic review and meta-analysis[J]. Crit Care Med, 2018,
46(9): 1411-1420.

Venkatesh B, Finfer S, Cohen J, et al. Adjunctive glucocorticoid therapy in patients with septic shock[J]. N Engl ] Med, 2018, 378(9): 797-808.

Evans L, Rhodes A, Alhazzani W, et al. Surviving sepsis campaign: international guidelines for management of sepsis and septic shock 2021[J].
Intensive Care Med, 2021, 47(11): 1181-1247.

Chaudhuri D, Nei AM, Rochwerg B, et al. 2024 focused update: guidelines on use of corticosteroids in sepsis, acute respiratory distress syndrome, and
community-acquired pneumonia[J]. Crit Care Med, 2024, 52(5): e219-e233.

Schmidt C, Weiimiiller S, Bohlinder F, et al. The dual role of a polyvalent IgM/IgA-enriched immunoglobulin preparation in activating and inhibiting
the complement system[J]. Biomedicines, 2021, 9(7): 817.

Asakura H, Takahashi Y, Kubo A, et al. Inmunoglobulin preparations attenuate organ dysfunction and hemostatic abnormality by suppressing the
production of cytokines in lipopolysaccharide-induced disseminated intravascular coagulation in rats[J]. Crit Care Med, 2006, 34(9): 2421-2425.
Ishikura H, Nakamura Y, Kawano Y, et al. Intravenous immunoglobulin improves sepsis-induced coagulopathy: a retrospective, single-center
observational study([J]. J Crit Care, 2015, 30(3): 579-583.

Wand S, Klages M, Kirbach C, et al. IgM-enriched immunoglobulin attenuates systemic endotoxin activity in early severe sepsis: a before-after cohort
study[J]. PLoS One, 2016, 11(8): e0160907.

Busani S, Damiani E, Cavazzuti I, et al. Intravenous immunoglobulin in septic shock: review of the mechanisms of action and meta-analysis of the
clinical effectiveness[J]. Minerva Anestesiol, 2016, 82(5): 559-572.

Cui J, Wei X, Lv H, et al. The clinical efficacy of intravenous IgM-enriched immunoglobulin (pentaglobin) in sepsis or septic shock: a meta-analysis
with trial sequential analysis[J]. Ann Intensive Care, 2019, 9(1): 27.

Schmidt C, Weiimiiller S, Heinz CC. Multifaceted tissue-protective functions of polyvalent immunoglobulin preparations in severe infections-
interactions with neutrophils, complement, and coagulation pathways(J]. Biomedicines, 2023, 11(11): 3022.

Mandl], Szarka A, Banhegyi G. Vitamin C: update on physiology and pharmacology[J]. BrJ Pharmacol, 2009, 157(7): 1097-1110.

Oudemans-van Straaten HM, Spoelstra-de Man AM, de Waard MC. Vitamin C revisited[J]. Crit Care, 2014, 18(4): 460.



R EZE  20244F11H28H 45498 45113

(67]
(68]

[69]

(70]

(71]

(72]

(73]

(74]
(75]

(76]

(77]

(78]
[79]

(80]

(81]

(82]

(83]
(84]

(85]

(86]

(87]

(88]

(89]

[90]

[91]

[92]
(93]

[96]

(97]

Kuhn SO, Meissner K, Mayes LM, et al. Vitamin C in sepsis[J]. Curr Opin Anaesthesiol, 2018, 31(1): 55-60.

Borrelli E, Roux-Lombard P, Grau GE, et al. Plasma concentrations of cytokines, their soluble receptors, and antioxidant vitamins can predict the
development of multiple organ failure in patients at risk[J]. Crit Care Med, 1996, 24(3): 392-397.

Marik PE, Khangoora V, Rivera R, et al. Hydrocortisone, vitamin C, and thiamine for the treatment of severe sepsis and septic shock: a retrospective
before-after study[J]. Chest, 2017, 151(6): 1229-1238.

Putzu A, Daems AM, Lopez-Delgado JC, et al. The effect of vitamin C on clinical outcome in critically ill patients: a systematic review with meta-
analysis of randomized controlled trials[J]. Crit Care Med, 2019, 47(6): 774-783.

Martimbianco ALC, Pacheco RL, Bagattini AM, et al. Vitamin C-based regimens for sepsis and septic shock: systematic review and meta-analysis of
randomized clinical trials[J]. J Crit Care, 2022, 71: 154099.

Fujii T, Luethi N, Young PJ, et al. Effect of vitamin C, hydrocortisone, and thiamine vs. hydrocortisone alone on time alive and free of vasopressor
support among patients with septic shock: the VITAMINS randomized clinical trial[J]. JAMA, 2020, 323(5): 423-431.

Moskowitz A, Huang DT, Hou PC, et al. Effect of ascorbic acid, corticosteroids, and thiamine on organ injury in septic shock: the ACTS randomized
clinical trial[J]. JAMA, 2020, 324(7): 642-650.

Linder A, Russell JA. An exciting candidate therapy for sepsis: ulinastatin, a urinary protease inhibitor[]]. Intensive Care Med, 2014, 40(8): 1164-1167.
Shu H, Liu K, He Q, et al. Ulinastatin, a protease inhibitor, may inhibit allogeneic blood transfusion-associated pro-inflammatory cytokines and
systemic inflammatory response syndrome and improve postoperative recovery[J]. Blood Transfus, 2014, 12(Suppl 1): s109-s118.

Inoue KI, Takano H. Urinary trypsin inhibitor as a therapeutic option for endotoxin-related inflammatory disorders[J]. Expert Opin Investig Drugs,
2010, 19(4): 513-520.

Wang H, Liu B, Tang Y, et al. Improvement of sepsis prognosis by ulinastatin: a systematic review and meta-analysis of randomized controlled trials[J].
Front Pharmacol, 2019, 10: 1370.

Zhang J, TianJ, Sun H, et al. How does continuous renal replacement therapy affect septic acute kidney injury?[J]. Blood Purif, 2018, 46(4): 326-331.
Murugan R, Wen X, Shah N, et al. Plasma inflammatory and apoptosis markers are associated with dialysis dependence and death among critically ill
patients receiving renal replacement therapy(J]. Nephrol Dial Transplant, 2014, 29(10): 1854-1864.

Atan R, Crosbie DC, Bellomo R. Techniques of extracorporeal cytokine removal: a systematic review of human studies[J]. Ren Fail, 2013, 35(8): 1061-
1070.

Lumlertgul N, Hall A, Camporota L, et al. Clearance of inflammatory cytokines in patients with septic acute kidney injury during renal replacement
therapy using the EMiC2 filter (Clic-AKI study)[J]. Crit Care, 2021, 25(1): 39.

Onichimowski D, Goraj R, Jalali R, ef al. Practical issues of nutrition during continuous renal replacement therapy[]J]. Anaesthesiol Intensive Ther,
2017, 49(4): 309-316.

Levi M, van der Poll T. Coagulation in patients with severe sepsis[J]. Semin Thromb Hemost, 2015, 41(1): 9-15.

Wu S, Xu T, Wu C, et al. Continuous renal replacement therapy in sepsis-associated acute kidney injury: effects on inflammatory mediators and
coagulation function[J]. Asian J Surg, 2021, 44(10): 1254-1259.

Zou F, Tang X, Lei X, et al. Treatment efficacy of continuous renal replacement on symptoms, inflammatory mediators, and coagulation function in
patients with sepsis-associated acute kidney injury[J]. Arch Esp Urol, 2022, 75(9): 746-752.

Cruz DN, Antonelli M, Fumagalli R, et al. Early use of polymyxin B hemoperfusion in abdominal septic shock: the EUPHAS randomized controlled
trial[J]. JAMA, 2009, 301(23): 2445-2452.

Osawa I, Goto T, Kudo D, et al. Targeted therapy using polymyxin B hemadsorption in patients with sepsis: a post-hoc analysis of the JSEPTIC-DIC
study and the EUPHRATES trial[J]. Crit Care, 2023, 27(1): 24S.

Klein DJ, Foster D, Walker PM, et al. Polymyxin B hemoperfusion in endotoxemic septic shock patients without extreme endotoxemia: a post hoc
analysis of the EUPHRATES trial[J]. Intensive Care Med, 2018, 44(12): 2205-2212.

Dellinger RP, Bagshaw SM, Antonelli M, et al. Effect of targeted polymyxin B hemoperfusion on 28-day mortality in patients with septic shock and
elevated endotoxin level: the EUPHRATES randomized clinical trial[J]. JAMA, 2018, 320(14): 1455-1463.

Umemura Y, Yamakawa K. Optimal patient selection for anticoagulant therapy in sepsis: an evidence-based proposal from Japan[J]. ] Thromb
Haemost, 2018, 16(3): 462-464.

Yamakawa K, Umemura Y, Hayakawa M, et al. Benefit profile of anticoagulant therapy in sepsis: a nationwide multicentre registry in Japan[J]. Crit
Care, 2016, 20(1): 229.

XNGERE, R, skitbAe, 45 PP AR 25 WA DG T M2 7 MG & R[] Ml 42 B2, 2022, 47(12): 1169-1179.

Murao A, Kato T, Yamane T, et al. Benefit profile of thrombomodulin Alfa combined with antithrombin concentrate in patients with sepsis-induced
disseminated intravascular coagulation[J]. Clin Appl Thromb Hemost, 2022, 28: 10760296221077096.

PR R A 2 VR4 5343 LA 5 1k 24 20 R ECHE I A4S P BE N2 80 5 3697 B SR (2012 AR AR) [7]. FRAR IR 24 44, 2012, 33(11):
978-979.

Coppell JA, Thalheimer U, Zambruni A, et al. The effects of unfractionated heparin, low molecular weight heparin and danaparoid on the
thromboelastogram (TEG): an in-vitro comparison of standard and heparinase-modified TEGs with conventional coagulation assays([J]. Blood Coagul
Fibrinolysis, 2006, 17(2): 97-104.

Samimi MN, Hale A, Schults J, et al. Clinical guidance for unfractionated heparin dosing and monitoring in critically ill patients[J]. Expert Opin
Pharmacother, 2024, 25(8): 985-997.

Cuker A, Arepally GM, Chong BH, et al. American Society of Hematology 2018 guidelines for management of venous thromboembolism: heparin-



Med ] Chin PLA, Vol. 49, No. 11, November 28, 2024

induced thrombocytopenia[J]. Blood Adv, 2018, 2(22): 3360-3392.

[98] Alhanshani AA. Heparin induced thrombocytopenia - pathophysiology, diagnosis and treatment: a narrative review[J]. Int ] Gen Med, 2023, 16: 3947-
3953.

[99] Greinacher A. CLINICAL PRACTICE. Heparin-induced thrombocytopenia[J]. N Engl ] Med, 2015, 373(3): 252-261.

[100] Bachler M, Asmis LM, Koscielny J, et al. Thromboprophylaxis with argatroban in critically ill patients with sepsis: a review[J]. Blood Coagul
Fibrinolysis, 2022, 33(5): 239-256.

[101] Heubner L, Oertel R, Tiebel O, et al. Monitoring of argatroban in critically ill patients: a prospective study comparing activated partial thromboplastin
time, point-of-care viscoelastic testing with ecarin clotting time and diluted thrombin time to mass spectrometry[J]. Anesthesiology, 2024, 140(2):
261-271.

[102] Polderman KH, Girbes AR. Drug intervention trials in sepsis: divergent results[J]. Lancet, 2004, 363(9422): 1721-1723.

[103] Jaimes F, de la Rosa G, Morales C, et al. Unfractioned heparin for treatment of sepsis: a randomized clinical trial (The HETRASE Study)[J]. Crit Care
Med, 2009, 37(4): 1185-1196.

[104] Huang JJ, Zou ZY, Zhou ZP, et al. Effectiveness of early heparin therapy on outcomes in critically ill patients with sepsis-induced coagulopathy|J].
Front Pharmacol, 2023, 14: 1173893.

[10S] Vincent JL, Francois B, Zabolotskikh I, et al. Effect of a recombinant human soluble thrombomodulin on mortality in patients with sepsis-associated
coagulopathy: the SCARLET randomized clinical trial[J]. JAMA, 2019, 321(20): 1993-2002.

[106] Levi M, Vincent JL, Tanaka K, et al. Effect of a recombinant human soluble thrombomodulin on baseline coagulation biomarker levels and mortality
outcome in patients with sepsis-associated coagulopathy[J]. Crit Care Med, 2020, 48(8): 1140-1147.

[107] Umemura Y, Yamakawa K, Ogura H, et al. Efficacy and safety of anticoagulant therapy in three specific populations with sepsis: a meta-analysis of
randomized controlled trials[J]. ] Thromb Haemost, 2016, 14(3): 518-530.

[108] Quinn TM, Gaughan EE, Bruce A, et al. Randomised controlled trial of intravenous nafamostat mesylate in COVID pneumonitis: phase 1b/2a
experimental study to investigate safety, Pharmacokinetics and Pharmacodynamics[J]. EBioMedicine, 2022, 76: 103856.

[109] Takahashi W, Yoneda T, Koba H, et al. Potential mechanisms of nafamostat therapy for severe COVID-19 pneumonia with disseminated intravascular
coagulation[J]. Int J Infect Dis, 2021, 102: 529-531.

[110] Minakata D, Fujiwara SI, Hayakawa J, et al. Comparison of danaparoid sodium and synthetic protease inhibitors for the treatment of disseminated
intravascular coagulation associated with hematological malignancies: a retrospective analysis[J]. Acta Haematol, 2020, 143(3): 250-259.

[111] Minakata D, Fujiwara SI, Ikeda T, et al. Comparison of gabexate mesilate and nafamostat mesilate for disseminated intravascular coagulation
associated with hematological malignancies[J]. Int ] Hematol, 2019, 109(2): 141-146.

[112] Kusuzawa K, Suzuki K, Okada H, et al. Measuring the concentration of serum syndecan-1 to assess vascular endothelial glycocalyx injury during
hemodialysis[J]. Front Med, 2021, 8: 791309.

[113] MEAR, R, 2822, 46 . N F RS IR 28 5 I 7 IR B PR 8 IS B 44 (7). AR 5 1k i ~F, 2023, 29(3): 138-142.

[114] Kamijo H, Mochizuki K, Nakamura Y, et al. Nafamostat mesylate improved survival outcomes of sepsis patients who underwent blood purification: a
nationwide registry study in Japan[J]. J Clin Med, 2020, 9(8): 2629.

[115] Hernindez-Mitre MP, Tong SYC, Denholm JT, ef al. Nafamostat mesylate for treatment of COVID-19 in hospitalised patients: a structured, narrative
review([J]. Clin Pharmacokinet, 2022, 61(10): 1331-1343.

[116] Morpeth SC, Venkatesh B, Totterdell JA, et al. A randomized trial of nafamostat for COVID-19(J]. NEJM Evid, 2023, 2(11): EVID0a2300132.

[117] Okugawa S, Tkeda M, Kashiwabara K, et al. Antiviral effect and safety of nafamostat mesilate in patients with mild early-onset COVID-19: an
exploratory multicentre randomized controlled clinical trial [J]. Int ] Antimicrob Agents, 2023, 62(3): 106922.

[118] Erlich JM, Talmor DS, Cartin-Ceba R, et al. Prehospitalization antiplatelet therapy is associated with a reduced incidence of acute lung injury: a
population-based cohort study[J]. Chest, 2011, 139(2): 289-295.

[119] Eisen DP, Reid D, McBryde ES. Acetyl salicylic acid usage and mortality in critically ill patients with the systemic inflammatory response syndrome and
sepsis[J]. Crit Care Med, 2012, 40(6): 1761-1767.

[120] Falcone M, Russo A, Cangemi R, et al. Lower mortality rate in elderly patients with community-onset pneumonia on treatment with aspirin[J]. ] Am
Heart Assoc, 2015, 4(1): e001595.

[121] Eisen DP, Leder K, Woods RL, et al. Effect of aspirin on deaths associated with sepsis in healthy older people (ANTISEPSIS): a randomised, double-
blind, placebo-controlled primary prevention trial[J]. Lancet Respir Med, 2021, 9(2): 186-195.

[122] REMAP-CAP Writing Committee for the REMAP-CAP Investigators, Bradbury CA, Lawler PR, et al. Effect of antiplatelet therapy on survival and
organ support-free days in critically ill patients with COVID-19: a randomized clinical trial[J]. JAMA, 2022, 327(13): 1247-1259.

[123] Patel PA, Wyrobek JA, Butwick AJ, et al. Update on applications and limitations of perioperative tranexamic acid[J]. Anesth Analg, 2022, 135(3):
460-473.

[124] Napolitano F, Giudice V, Selleri C, et al. Plasminogen system in the pathophysiology of sepsis: upcoming biomarkers[J]. Int ] Mol Sci, 2023, 24(15):
12376.

[125] Iba T. Harmonized guidance for disseminated intravascular coagulation from the International Society on Thrombosis and Haemostasis and the
current status of anticoagulant therapy in Japan[J]. ] Thromb Haemost, 2013, 11(11): 2076-2078.

[126] Di Nisio M, Baudo F, Cosmi B, et al. Diagnosis and treatment of disseminated intravascular coagulation: guidelines of the Italian Society for
Haemostasis and Thrombosis (SISET)[J]. Thromb Res, 2012, 129(5): e177-e184.

[127] Levi M, Toh CH, Thachil J, et al. Guidelines for the diagnosis and management of disseminated intravascular coagulation. British Committee for



R EZE  20244F11H28H 45498 45113

Standards in Haematology[J]. Br ] Haematol, 2009, 145(1): 24-33.

[128] Iba T, Asakura H. Comparison between British and Japanese guidelines for the diagnosis and treatment of disseminated intravascular coagulation [J].
BrJ Haematol, 2010, 149(3): 461-462.

[129] Schwartz J, Padmanabhan A, Aqui N, et al. Guidelines on the use of therapeutic apheresis in clinical practice-evidence-based approach from the Writing
Committee of the American Society for Apheresis: the seventh special issue[]]. ] Clin Apher, 2016, 31(3):149-162.

[130] Aydin K, Korkmaz S, Erkurt MA, et al. Apheresis in patients with sepsis: a multicenter retrospective study[J]. Transfus Apher Sci, 2021, 60(S): 103239.

[131] Stahl K, Bode C, Seeliger B, et al. Current clinical practice in using adjunctive extracorporeal blood purification in sepsis and septic shock: results from
the ESICM "EXPLORATION" survey(J]. Intensive Care Med Exp, 2024, 12(1): S.

[132] Kuklin V, Sovershaev M, Bjerner J, et al. Influence of therapeutic plasma exchange treatment on short-term mortality of critically ill adult patients with
sepsis-induced organ dysfunction: a systematic review and meta-analysis[J]. Crit Care, 2024, 28(1): 12.

[133] Lee OPE, Kanesan N, Leow EH, et al. Survival benefits of therapeutic plasma exchange in severe sepsis and septic shock: a systematic review and meta-
analysis[J]. ] Intensive Care Med, 2023, 38(7): 598-611.

[134] Weng JT, Chen M, Fang DX, et al. Therapeutic plasma exchange protects patients with sepsis-associated disseminated intravascular coagulation by
improving endothelial function[J]. Clin Appl Thromb Hemost, 2021, 27: 10760296211053313.

[135] Keith P, Bohn RIC, Nguyen T, et al. Improved survival in COVID-19 related sepsis and ARDS treated with a unique "triple therapy" including
therapeutic plasma exchange: a single center retrospective analysis[J]. J Clin Apher, 2024, 39(1): €22107.

[136] Marik PE, Linde-Zwirble WT, Bittner EA, et al. Fluid administration in severe sepsis and septic shock, patterns and outcomes: an analysis of a large
national database[J]. Intensive Care Med, 2017, 43(5): 625-632.

[137] Boyd JH, Forbes J, Nakada TA, et al. Fluid resuscitation in septic shock: a positive fluid balance and elevated central venous pressure are associated
with increased mortality[J]. Crit Care Med, 2011, 39(2): 259-265.

[138] Alphonsus CS, Rodseth RN. The endothelial glycocalyx: a review of the vascular barrier[J]. Anaesthesia, 2014, 69(7): 777-784.

[139] Zhao H, Cai X, Liu N, ef al. Thromboelastography as a tool for monitoring blood coagulation dysfunction after adequate fluid resuscitation can predict
poor outcomes in patients with septic shock[J]. ] Chin Med Assoc, 2020, 83(7): 674-677.

[140] Huang ACC, Lee TYT, Ko MC, et al. Fluid balance correlates with clinical course of multiple organ dysfunction syndrome and mortality in patients
with septic shock[J]. PLoS One, 2019, 14(12): e0225423.

[141] Govero AB, Yarrarapu SNS, Harrison MF, ef al. Surviving sepsis guideline-directed fluid resuscitation: an assessment of practice patterns and impact
on patient outcomes|[J]. Crit Care Explor, 2022, 4(7): e0739.

[142] Arabi YM, Belley-Cote E, Carsetti A, et al. European Society of Intensive Care Medicine clinical practice guideline on fluid therapy in adult critically ill
patients. Part 1: the choice of resuscitation fluids[J]. Intensive Care Med, 2024, S0(6): 813-831.

(LTS . 5K/ )



