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[Abstract] The prothrombin complex concentrate (PCC) is a blood product that mainly contains vitamin K-dependent
coagulation factors. PCC has been used clinically for more than 70 years, and its safety has been significantly improved. It has been
widely used in the treatment of coagulation disorders or severe bleeding in critically ill patients. If used improperly, it may weaken the

hemostatic effect or increase the risk of thrombosis. In order to standardize the rational use of PCC, Chinese Society of Thrombosis,
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Hemostasis and Critical Care, Chinese Medicine Education Association, People's Liberation Army Professional Committee of Critical
Care Medicine, Chinese Society of Thrombosis and Hemostasis, Chinese Research Hospital Association have organized the
formulation of this expert consensus, including three parts: definition, indications, and monitoring and evaluation of efficacy, with a
total of 10 suggestions, aiming to help clinicians reasonably use PCC and improve the treatment in critical illness.
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Tab.1 Recommended clinical classification
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FX®, PCC& i1 E 7 1000 L 7 [& & F] 5y A 3¢ ) & T R, 238 7 k(B BR) R F 7%
(R B R EF TR ERE, ARERT @8 R HFHEEFRAR . R A ERAKH & 8 PCC AT 4 195 f
HF4EFRY, pcCETEAEHREERMNEL, FVI. FIX. EX, URD BN EBEEGEN T, WEER
C. BB S, ylkk by XA & &0,

AW PCCH 4 H 3% (1)4 4% M FF PCC(4F-PCC), 457 Al EMWMFI . FVI. FIX X EX; (2)3 A%
i1 5 F PCC(3F-PCC), #XtT4F-PCCTi &, #Z &7 A ENFVI; (3)7F b oh sk B & & 4 4 (aPCC), &
AENEVIE D EEMEEL ., FIX, FX, B RE S LW LA &, PCCHré&Mm B Tk Erm Y T/REA
i 3 B R BB 25 5, R T B BB i R F N E AN, K S BN PCC A AT E . PCCRARIE H &8y
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FX ¥ 40~60h, PCC A TH A& /A EW AL F AHE T, TAEEABO A B A fid, H#4 T ¥
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Fig.1 Plasma-based coagulation mechanism
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ERT R R S Atk A, AR, 1R B 1.70%~4.64% B A Mt . 0.539%~1.70% B B 78 i, 0.25%~
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Fig.2 Cell-based coagulation mechanism
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PCCHZA2M LW E %R, {24F-PCC K #F INR
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Fig.3 The pharmacological mechanism of PCC

75 (direct oral anticoagulants, DOAC) i B&E XA H MK FRIAFARNEHEET (11 B),
DOAC & 4 B 8 Xa B F W # (M A& P FE . POk P IE . X % 30 J0) B A e o By 300 0 0 (dm ik be Am ) o
FAEZDOACTAWAF X A B FRLEFAE, DOACH K 3B tE A F ik i W fr, & F At

DOAC 48 < By i X[ #4717 fi . DOAC 74 4 5 AL |

BAFR . RE., Bohib R e — KRR 2 4 o B 18]

FIW i R de % EE P, B Xa B 790 %) o 16 A 5 S0 1) 4 24 h, 35t Am A 89 1F R FF L IR Y 24~36 1,
FrUl & R )G —RIENDOACH 24h ERHTF AR, WREXZFER T2, NERHEEK, 0%k
H#RF A, ¥ LUM E DOAC i % K -F. B FF i # k f1 5 2 (International Society on Thrombosis and Hemostasis ,
ISTH) 4% 8 # P, 1% DOAC<30 ng/ml B, #fA 4 Hfn MU& 4K, # U#ATF A; f1% DOAC>30 ng/ml it ,

4098 AR B A7 2 254 70,

% i 4e I 6 K Ak A 8 DOAC A 5k i 57 R B JF 4 S oy 8 45 25 402270 B9 Xa IR 900 40 00 51 A2 49 o
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Med J Chin PLA, Vol. 48, No. 12, December 28, 2023

R3AREMASCIE I LA AR Y

Tab.3 Treatments for reversing warfarin overdose

i

251 il TR
LR K 5~10 mg KA LKL 2, INRTE 1~2 h IFERFRAIR, 7E 12~14 h B B
BN, IR —fRE 6~10 h AL, 7E 24~48 hik B
PCC Mm% 1. T INR MR A2, INRy 2~4, 725 U/kg Wikt 3R SRIE 5 FH T 4F-PCC, [ 7€ 7 5 SR M A1 T 3F-PCC
1; INRN4~6, T35 U/kgHlikifelE; INR>6, T750 U/kgiff

i
g2, FETFINRIUFIELAZS . INR<S, T500U; INR>S, T
1000 U
HME3: EERE. B, T 1000U; FEmAHIL, T
1500 U

PCC. BEIM A A4 INR FEFRbrEfL LR UL B 4B-PCC.4 FhEE I KN 1L LG 2 &4 5 3B-PCC.3 Rt It K 15 1L i )5 52
a0

#HEE A PCCHATIESH I DOAC H i 7, XEEEEF¥oMwAEN: WA BRI AEXaETF
4] 7 A8 % B A o 42 F aPCC(50 U/kg) 2 4B-PCC (25~50 U/kg) P!,

Hp AR (1) 1E#E A DOACZ 4; (2)DOAC HARG2h A, o HREM K, K AWHEFEH S0~
100g, #REH 1. 2B 4hMEH 1k, FK12.5g/h; ()4 bk B K b9 B3 7T #EAT IR B AT, AHZ
Bohte 2 M EHC, B A E A E s EHFVIFa) 5] 2 e Ak 0 Re g, B bk R 7 2tk o # 36 T 3%
WD T A & RAE R B(E 4),

Jryts il L+ SRR
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Fig.4 Treatment procedures of DOAC related bleeding

EFELS HEETHRSERBEERPCCHTAMGAHMEEMER (1B),

EAF R KW, 24%~34% 615 £ It B # 7 75 A 17 V%5 fn o 6 1% 5% (trauma-induced coagulopathy, TIC)m]O
HHRAE AN TICH EER ENHRALRSMG . RE. K. By &, KR ADAFEED, TICH T #*
WA MBS, FHEFHIA ZHm, ERUANREESF FEibEfm, HFTTICERH, NELEXEFE
EARAKFPRABRSH A, HEHATTEEARRERAGFARRAB BT, A GEFNTEE
B R KRB, 23 R % B R B ] (prothrombin time, PT) & & b 3P 2 % i 7& B B[] (activated partial
thromboplastin time, APTT)# K. F M, HERGAFNAAEE AR KTF>15¢/L, HEERFREREL DD
HWERLT, WmPTHAPTT A BREK, NRFEHFAERMDE F6HZ, #FEHPCCH 7B M E T,

Rk EE L A # A E (thromboelastography, TEG). #% # it # # # 1t (rotational
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thromboelastometry, ROTEM) K %t 1 5 i /N T 88 0 AT L. B3 7 K30 ik 94 48 5 TIC B H B ML B Ar 5 1|
HRET, AR e, HADMAEFMREAEETARBMIAEES, QG ERTERARTERE
BREME, BB E AN RRA T A EEGRDY YRAEEARMERS 2 ER, BRI RXBMET
R B R R BB R e K, B AR R SUE AR R I de B TE R PCCHBITY. FEEEMN
B, EWITTICH A P M 1 A PCC. [ H PCC & 5 Bk B 4 &g A 3 An, X T ak 3 ol B % &
3R i A Ak B KR

HEFEENG6 HWEERPCCHRTEHMERARFHM (1 B),

BAMEF ARG Wit £ RO IEF ARG R EER EW, P RAMETE A FEHRATIRME, K
BFEOMER T SRR M E FHAE . BB A KR MU RFE Y, RAREROW, HATHET
N EF R JE AW i E EAKYE 6Ps RN . i R (pressure) ., #nJE }}I%(packs & pads). # % (prolene), # BHEH
(protamine) . /N 5 i ¥ (platelets & plasma) . £ 48 il & 7 (packed cells) ™, [ #t, A4 7wk f B F . H &
o ot B A R TR T AR AMB IR R S ot B B AR

—TUANT 3454 10 JEF AR B A ILZEH 5, A H PCCARA FFPE A O IEAR G B iy — %6 57 25 40
HATEN, FRER, ECEFAFEAPCCILFFPTH BRI BFWAE AN ER IHWMEE, EAE
KAEZMEERGH A ATS, —RZRITFN R T PCC 5 FFP/FVlaxt & i KB /™ F B By 3657 R, 4
REFERWPCCERMD GIEAJE 40 4 o HE & 7 @ T FFP X oFVla, E A28 oo e 2 K fe0, 2T 2L
IR, HE O IEF R K A T fl AR B 6y A 2% A PCC.

2022 4, — I K K 7E JAMA Surgery B B QML BAR B &, M EH it % . PT>16.6s 5 INR>1.6
By (R AN E TR K J5 B E 15 U/kg 7 & B9 PCC, B VE 10~15 ml/kg B9 i ¢ 7 9 2 2% 3 INR,  SF IR 21 40 fi &
BEMEEY, FEEENE, AEIEF M Ih o0 EF R AHEF PCC, 7 H2H & N i
T o R K o = B R TR R A0 08 31 B [8] 1K & 7 T AR IR 0 (R B TR 09 B B AR B B F, LB 4riE PCC
EHRNELEFHEERR T, BERENFRAZRELDENRZ 2FRAE, EAARER, EXFHEHY
R 48 5 PCCHIE 2 R A2 T o i KRR 1,

HEFEBEN7 ZEERPCCIRITARIAXHRMINEERER (I C),

FreX Z38nEF(1., 0. V. I. X. X, XI. XI). fiEa(m&EAaC. &BAS, FEmEEAX
FEVRABEOMAEREE, ELAFRGNARE S5 oy e 0~ EARE AR, 18 M R SO A AL Bt
By s B R B N R S, B thrombospondin-1 S M 3 W o A M fn & %zﬁ%ﬁ#ﬁ@(a disintegrin
like and metalloproteinase with thrombospondin type 1 motifs 13, ADAMTS-13) KT B, {24 & & X I8 & A K
F [ Hfr Féﬂﬁ S Tijﬁlﬁfé vWF X FVﬂIﬂ(? ﬁ %7— , AR A é? //E\@"E J& ﬁﬁ N % (tissue—type plasminogen activator, t—PA)& é?
VR //%( & % %fP ﬁvh'J ?‘UJ -l(plasminogen activator inhibitor-1, PAI-1)7J<:PJ({_74 = ﬂ’[so]( &3] 5) g % ’]‘i)ﬂ:% 8 =, ?Zkffi,ﬁﬂ }ﬂ:ﬁﬁ
BB R AL TEFEE N FERA", (R, MAFEHBERKRS, BARREAHREKEE, —
BRaewiE il RAS mER My Ew, YR EEEXAARERFAN, EEREZ HAKXSE
MR EFLIE, BRE, NEEELRYPECU)N A B H & & F N 15%~61%, H+ 17%~
20% PR AEFEBETHAMAE @S, Wi, HEBHFEFEMEAELR LA TR LEF, 47635 H
AR MR B EL AR, EEFR O EF LD,

XM AT fE = AE 4 47 41 (Liver Intensive Care Group of Europe, LICAGE) & A7 By If # 48 & % B F A 5 o & 72
wEARW, HYHeEHhEFEXPCCHT Ak, EMERMIATHEEGRERMLIMBERET, HXFE
RABATIEFEE, —REFA S E R TEGH R RFHBHELEF AN DARIAENTEET, BX
PCC 377 ¥ W1 B 98 ) 41 48 o 2 3% % FFP By #r v BB,

R EES, R RAEARFAMA G EERPCCREREN LKRE, NELANMAFARE
T~ HrE PCC #6210 & INR A9 AT, ISTHD *EHE ¥ Zz—}(American Gastroenterological Association, AGA) (s8] 77 *
AT % #F % T4 (American Association for the Study of Liver Diseases, AASLD) "4 55 35 F 2 3 7 fF jm 2 % o0 B F K
BRI PCC, HJFFHAETHHAHK BN ERIFZ L, T HHEPCCH &3 mmk XNk, HINRTHTA
RWRT i B oy o X e, RIEREE AR Rde FPCCRE TR H B, BRI E LIE4E X

HFEEN8 PCCRATFRTEMAMMARA (hemophilia A, HA) {3 % 30 ) ¥ 53K 5 14 1 A& 5 B O H
m (I B)o

HAZ —frX e hEgdarrtdnlixE, TELXAAFMREIENRE. HATERIA L X T, L
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Fig.5 Coagulation balance in hepatic patients

W, WIEREBAANE R ML, RBEMMEEUFILENE O, HARRFTILE, LUFHS R,
WM HA A F T2 R E A PVIF 7 50% F K& 89 w8 1 BVITE] 7 B9 K 30 2R 897, 5%~30% B HA A
# B K M8 P R IET o 7= & gk, XA IMF D, FEFENH D ESHHAEHR B O XGE
¥y 7 E IR

FK 45 Mt K % A(acquired hemophilia A, AHA)Z b1 T 18 P o I A0 FVIL B & fu ik 5 30 B VIS PR K0 3K
AR RES, AHARS ILT60% U EABREFHE AR LK, AL FREMHTRE, BLEF
No A50%HAHA B FAEFEMER, wE SR zMRE., SHEME. 4. R34, AR ABEH S RLE
THRMEFE1FAY, BFEAHAR DA RERE R AR LN 67%, TEATREAFE NI, &
BRI R R T RBEME BT T ERLES], AHAW BT 6 EL R ERIFE KRBT ELR. AHA BT 1R
)% Brt ok B TG Wt , R R R R PV R A . A kRO i R ERARE T R R .

e M HA 30 &) 4 3 AHA B4 & A Wt B, o7 38 3 3 58 068 i 20 Bk oy A 30 0 RFEAT AL MG 9T, AR A
“ERERAET BT, FHRAIETERNT AT EENS (=5 BU/ml) & # B A KR E I F 4 e K BV
FIRBT R B R HA B, % 8697 2548 45 FVla K aPCC), rFVIla 1 JH 7 3% 4 %% Bk 0E 4 90 pg/kg,
& 2~4h 1K 270 pg/kg £k 4 %, H A E W L aPCC, 7 kKB FVla bt 4 7 F PCCEIY, HEFERN
4K 50~100 U/kg, 1A% 8~12h, 4 B &7 & # it 150 U/kg™,

HEHFZN9: PCCEATEANEREMEEH 2NN EMEE C).

1973 4, Kasper 4t 7 13l M A % B B # EH A F R EHZPCCHIT, HP 6l MK mr, =
IANAPCCH iR MABRE EERERH, 19774, White I3 % PCC %7 09 fn AR £ Bl AT 040, A A
PCCH At R R IEHR L., k@B R, f#ikiphER T LS AR L, 38R EKHIFPCCLALMNT
F, AR PR A NTRE R (R B . AP R, DA R M K EPREEM, £33 PCC AR WAL
fo., HERKTPCCHRBENMECLAERY, LMAXBERPCCH LN LR E Mt FHL AL FMH,



AT A 4 20234E12)028 H 4H48%  H12i

{8k S53R A DU B F PCC 3697 BAT AR T A0 0 o 69 A b b ol i A . I B B 2 3 R
R, wRAFE. REEAPCC, THELENKWENREXERALR, WM mnhpi ik, Hit,
TAAE . KA PCC B B 3 o 1547 B T 4709,

B4, Tk B PCC A o A by BF 5 8 48 o B T AL, (B0 T 4 PCC T HILFF £ 3
i AR A B AL,

3 EMNSIEM

BEZI10 KARMIETRES PCCR/MELATRFHRITITZEM (I C),

% G5t % ot A AL 4% PT . INR, APTT K% it B B [7] (thrombin time, TT). PT 7 APTT & & % Ji % i 57
H RGNS, AR BB AN R M R IR M i AR B B i H M INRZ B H PT 5 B PT I ARVETL L {E,
HRTEMNRAEEMETEZORBEBRE, TTEEENAmE DB ENFEEGRGTR, FH LD
B0 Al (i HF & . 3kt hm B BT A b BE) R . D-Z RAKR KB 4k & M 4 I 0E B0 09 % F 48 AR . PCCE A 1 1A
B U By P AT FE INR(EE 4 . 42 30min, % % 1h), PT. APTT. TT. A4 & 8F X D- Rk, PCC4 %
HERAHh e EES, MAOAHFERFERFNELE., B0 E. B oMK EHHERR
A, BEABRTE1hHEFINR Y E# H(<12), mEHE, REXLBRMNIEIF—ERE ERBT K%M
BT AR &M, EEEREXE M FAUZRAE, TAFaENEHFXFHBET AHNRE R, 3T 8w H
FROUEE, HAENLEE0 T LAEERPCCERMEL . FVI. FIX. FX &M RITEN LT R,

W4, B F R L & TEG X ROTEM 3% & T 1 | PCC 7 4| IF 4 B M5t g 7, EL &% % #Logk o 51 B ¢
PCC W7 M E AnE# Y, FEF A W2Z, TEG X ROTEM ¥ 7R 5| # PCC #| A & 7 & BT & th st 16 A,
HKRFWAEEHAPCCHETHELRBENENYH, URRTFEFER aFE A PRLFEE,

4 = P

HAPCCEAMANE., MEAEN, Z2MT. T 55| REAET AR A0 x MR HAGF 085, P
DAL F R A BE 607 . LR AE K o . TR B A B S 47008 A 9 LR R B S K. B A PCC BB R K
)R AMAEUTHFEXRENFA: ()PCCHMERA T EHEL — ™ QBRI REFTHES
PCC #iriE w LA K7 %5 (3)PCC & H b ofn 7 #] & Bk & B A & Bt 4 7 ik oy KU e 12 6 2 AE 45 045 (4) B A
PCCHH HE LT HAERHERE, BEMAHEFENMNIEBOEMAEN TR, FEA SRS

)ﬁ g [83-84] .

WEHEME

WBuiE) : Az (I S e L I S A 5 L P ) s R (AR A% S R e i P 1 g T R 27 ) 5 AR (i
TR SR e 265 D B 2 v L A PR )

WEQXMRFEDEHT): AR Be — R B 202 s BEMG (T P BRI R 25 — MR B Rt ) 5 PR
JU (e ZE 6 S P B BB 923 = e ) 5 S0 (L v 5l R~ B i 4 PR e AL BB ) s T (v Pl B R R 5 — Wi I
BB EAE BR Bt ) s AL I RSN R AR R 25— BB BAE B4R ) s B i (LR IR O A2 T rpl ) s SR AR (Pl
DS A7 B B A Vb I e S AR Rl ) 5 58 SO R M DR 2 BT R M Tl v R B T R k) 5 et (AR AT X
BEEAE PRt ) s A (EITTTEE R Be i bh) s 2 OR (LAt ERBEAGHRRE) 5 25 Ak ) (A 4= 2R T X I g B R ) 5
Ly bR (42 22 B R R R AR BE g SRRt ) 5 M (T rp B RS2 B 2 B T DA S e IR 5 3 2% 25 (b B Rb A AR R
I E S — R B HAE R ) s S (S N REBEEAE e ) ; AR R EER R R R LB EBE 22 R s R
S (AR BN R B A2 008 BE B AR R 24 h) s RRAS (S R A I A I EE B 22 Rh) s ST (PE P R R B B
Wi ) D R B AL ) s T b (P42 53l A5 — MR R B B AE PR ) ;. ARSI (P I BRR R I B et R Brekan iR} ) 5 SR
R AL BUKEE R SR s R E (ALt NRERS O M NEL ; 2% IO IER BRI ; el (R
R MRS —EBE AR RE Rl s AR (W= R e o — MR R AL AR ) s sRb AR (R A R BE 252481 ) 5
5K (P 23l R4 — MR BB S0t ) s 3K (i A2 B R ISR B 900 EEBE 22 B) 5 5K ([l BR A Bl 2 B B A R
BeAIRRE) s AR (PRSP R BRI Rt) s YN (h [ BR o Bl e B AN R A0 R) 5 Al (M 75 2 R 2 — B I = e
Belih) s A7 (R DR R 5 — W I B A PR~ )

R PIBRAR (R A2 Ik B R AT EA 25 908 PR e AR PR 27 ) 5l T (At 421K S PRI BASHS 908 K g FLAE PR 2ok )



Med J Chin PLA, Vol. 48, No. 12, December 28,2023

(&% k)

(1]
(2]

[16]

(17]

(18]

(19]

(20]

(21]
(22]

Key NS, Negrier C. Coagulation factor concentrates: past, present, and future[J]. Lancet, 2007, 370(9585): 439-448.

Didisheim P, Loeb J, Blatrix C, et al. Preparation of a human plasma fraction rich in prothrombin, proconvertin, Stuart factor, and PTC and a study of
its activity and toxicity in rabbits and man[J]. ] Lab Clin Med, 1959, 53(2): 322-330.

Tullis JL, Melin M, Jurigian P. Clinical use of human prothrombin complexes[J]. N Engl ] Med, 1965,273(13):667-674.

Rosenberg PS, Goedert JJ. Estimating the cumulative incidence of HIV infection among persons with haemophilia in the United States of America[J].
Stat Med, 1998, 17(2): 155-168.

Suttie JW, McTigue J, Larson AE, et al. Biosynthesis of prothrombin complex proteins[J]. Ann N Y Acad Sci, 1981, 370: 271-280.

Liumbruno G, Bennardello F, Lattanzio A, et al. Recommendations for the use of antithrombin concentrates and prothrombin complex concentrates
[J]. Blood Transfus, 2009, 7(4): 325-334.

He XJ, Ma YF, Zhang GQ. Guidelines and consensus development standards and requirements for the Chinese Journal of Emergency Medicine U] Chin J
Emer Med, 2021, 30(6): 661-662. [ /N4%, Eh{F: I, TR 5 . « PR 22 PR 2 2% -4 B 5 HRRDE ML S EOR 0], R 22 BRr s,
2021, 30(6): 661-662.]

Dahms SO, Demir F, Huesgen PF, et al. Sirtilins - the new old members of the vitamin K-dependent coagulation factor family[J]. ] Thromb Haemost,
2019, 17(3): 470-481.

Burnouf T. Modern plasma fractionation[J]. Transfus Med Rev, 2007, 21(2): 101-117.

Brigulla M, Thiele T, Scharf C, et al. Proteomics as a tool for assessment of therapeutics in transfusion medicine: evaluation of prothrombin complex
concentrates(J]. Transfusion, 2006, 46(3): 377-38S.

Hoffman M, Monroe DM. Platelet binding and activity of recombinant factor VIIa[J]. Thromb Res, 2010, 125(Suppl 1): S16-S18.

Woodruff B, Sullenger B, Becker RC. Antithrombotic therapy in acute coronary syndrome: how far up the coagulation cascade will we go?[J]. Curr
Cardiol Rep, 2010, 12(4): 315-320.

Astermark J. Inhibitor development: patient-determined risk factors[J]. Haemophilia, 2010, 16(102): 66-70.

Négrier C, Gomperts ED, Oldenburg J. The history of FEIBA: a lifetime of success in the treatment of haemophilia complicated by an inhibitor([J].
Haemophilia, 2010, 12(sS): 4-13.

Curry B, Mueller S, MacLaren R. The use of prothrombin complex concentrates: results of a nationwide survey of critical care pharmacists[J]. ] Pharm
Pract, 2022, 35(2): 197-204.

Pagano MB, Foroutan F, Goel R, et al. Vitamin K antagonist reversal strategies: systematic review and network meta-analysis from the AABB[J].
Transfusion, 2022, 62(8): 1652-1661.

Ostermann H, von Heymann C. Prothrombin complex concentrate for vitamin K antagonist reversal in acute bleeding settings: efficacy and safety[J].
Expert Rev Hematol, 2019, 12(7): 525-540.

Kuramatsu JB, Gerner ST, Schellinger PD, et al. Anticoagulant reversal, blood pressure levels, and anticoagulant resumption in patients with
anticoagulation-related intracerebral hemorrhage[]]. JAMA, 2015, 313(8): 824-836.

Margraf DJ, Brown SJ, Blue HL, et al. Comparison of 3-factor versus 4-factor prothrombin complex concentrate for emergent warfarin reversal: a
systematic review and meta-analysis[J]. BMC Emerg Med, 2022, 22(1): 14.

Nishijima DK, Dager WE, Schrot R], et al. The efficacy of factor VIIa in emergency department patients with warfarin use and traumatic intracranial
hemorrhage[J]. Acad Emerg Med, 2010, 17(3): 244-251.

Spahn DR, Beer JH, Borgeat A, ef al. NOACs in anesthesiology[J]. Transfus Med Hemother, 2019, 46(4): 282-293.

Levy JH, Ageno W, Chan NC, et al. When and how to use antidotes for the reversal of direct oral anticoagulants: guidance from the SSC of the ISTH
(J].J Thromb Haemost, 2016, 14(3): 623-627.

Frontera JA, Lewin JJ 3rd, Rabinstein AA, et al. Guideline for reversal of antithrombotics in intracranial hemorrhage: a statement for healthcare
professionals from the neurocritical care society and society of critical care medicine[J]. Neurocrit Care, 2016, 24(1): 6-46.

Tomaselli GF, Mahaffey KW, Cuker A, et al. 2017 ACC expert consensus decision pathway on management of bleeding in patients on oral
anticoagulants: a report of the American College of Cardiology task force on expert consensus decision pathways[J]. J Am Coll Cardiol, 2017, 70(24):
3042-3067.

Erdoes G, Martinez Lopez De Arroyabe B, Bolliger D, et al. International consensus statement on the peri-operative management of direct oral
anticoagulants in cardiac surgery[J]. Anaesthesia, 2018, 73(12): 1535-1545.

Christensen H, Cordonnier C, Korv J, et al. European stroke organisation guideline on reversal of oral anticoagulants in acute intracerebral
haemorrhage[J]. Eur Stroke J, 2019, 4(4): 294-306.

Witt DM, Nieuwlaat R, Clark NP, et al. American Society of Hematology 2018 guidelines for management of venous thromboembolism: optimal
management of anticoagulation therapy(J]. Blood Adv, 2018, 2(22): 3257-3291.

Burnett AE, Mahan CE, Vazquez SR, ef al. Guidance for the practical management of the direct oral anticoagulants (DOACs) in VTE treatment[J]. J
Thromb Thrombolysis, 2016, 41(1): 206-232.

Albaladejo P, Pernod G, Godier A, et al. Management of bleeding and emergency invasive procedures in patients on dabigatran: updated guidelines
from the French Working Group on Perioperative Haemostasis (GIHP) - September 2016[J]. Anaesth Crit Care Pain Med, 2018, 37(4): 391-399.
Olivera P, Gabilondo M, Constans M, et al. Tromboc@t Working Group recommendations for management in patients receiving direct oral
anticoagulants[J]. Med Clin (Barc), 2018, 151(5): 210.e1-210.e13.

Milling TJ, Pollack CV. A review of guidelines on anticoagulation reversal across different clinical scenarios - is there a general consensus?[J]. Am J



AT A 4 20234E12)028 H 4H48%  H12i

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

(42]
(43]

(44]
(45]

(46]

(47]

(48]

(49]

[s0]

(51]
[52]

(s3]

[ss]

[s6]

(s8]

[59]

[60]
(61]

Emerg Med, 2020, 38(9): 1890-1903.

Pernod G, Albaladejo P, Godier A, et al. Management of major bleeding complications and emergency surgery in patients on long-term treatment with
direct oral anticoagulants, thrombin or factor-Xa inhibitors: proposals of the Working Group on Perioperative Haemostasis (GIHP) - March 2013[J].
Arch Cardiovasc Dis, 2013, 106(6-7):382-393.

Barnard LM, Guan S, Zarmer L, et al. Prehospital tourniquet use: an evaluation of community application and outcome[J]. J Trauma Acute Care Surg,
2021,90(6): 1040-1047.

Friedman J, Ditzel RM Jr, Fisher AD. Coagulopathy associated with trauma: a rapid review for prehospital providers[J]. ] Spec Oper Med, 2022, 22(2):
110-118.

Neeki MM, Dong FL, Toy J, et al. Tranexamic acid in civilian trauma care in the California prehospital antifibrinolytic therapy study[J]. West ] Emerg
Med, 2018, 19(6): 977-986.

Wong H, Curry N, Stanworth SJ. Blood products and procoagulants in traumatic bleeding: use and evidence[J]. Curr Opin Crit Care, 2016, 22(6):
598-606.

Obaid O, Anand T, Nelson A, et al. Fibrinogen supplementation for the trauma patient: should you choose fibrinogen concentrate over
cryoprecipitate?[J]. ] Trauma Acute Care Surg, 2022, 93(4): 453-460.

Schéchl H, Nienaber U, Hofer G, et al. Goal-directed coagulation management of major trauma patients using thromboelastometry (ROTEM)-guided
administration of fibrinogen concentrate and prothrombin complex concentrate[J]. Crit Care, 2010, 14(2): RSS.

Ponschab M, Voelckel W, Pavelka M, et al. Effect of coagulation factor concentrate administration on ROTEM® parameters in major trauma[J]. Scand
J Trauma Resusc Emerg Med, 20185, 23: 84.

Rossaint R, Afshari A, Bouillon B, et al. The European guideline on management of major bleeding and coagulopathy following trauma: sixth edition
[J]. Crit Care, 2023, 27(1): 80.

Schéchl H, Voelckel W, Maegele M, et al. Endogenous thrombin potential following hemostatic therapy with 4-factor prothrombin complex
concentrate: a 7-day observational study of trauma patients[J]. Crit Care, 2014, 18(4): R147.

Sniecinski RM, Levy JH. Bleeding and management of coagulopathy(J]. ] Thorac Cardiovasc Surg, 2011, 142(3): 662-667.

Jimenez Rivera JJ, Iribarren JL, Raya JM, et al. Factors associated with excessive bleeding in cardiopulmonary bypass patients: a nested case-control
study[J]. ] Cardiothorac Surg, 2007, 2: 17.

Alwis S, Raja SG. Emergency cardiac surgery for patients on NOACs in the NOAC era - perspective[J]. Int J Surg, 2021, 87: 105893.

Cappabianca G, Mariscalco G, Biancari F, et al. Safety and efficacy of prothrombin complex concentrate as first-line treatment in bleeding after cardiac
surgery[J]. Crit Care, 2016, 20: S.

Hayes K, Fernando MC, Jordan V. Prothrombin complex concentrate in cardiac surgery for the treatment of coagulopathic bleeding[J]. Cochrane
Database Syst Rev, 2022, 11(11): CD013551

Smith MM, Schroeder DR, Nelson JA, et al. Prothrombin complex concentrate vs plasma for post-cardiopulmonary bypass coagulopathy and bleeding:
arandomized clinical trial[J]. JAMA Surg, 2022, 157(9): 757-764.

Inaba K, Rizoli S, Veigas PV, et al. 2014 Consensus conference on viscoelastic test-based transfusion guidelines for early trauma resuscitation: Report
of the panel[J]. ] Trauma Acute Care Surg, 20185, 78(6):1220-1229.

Islam R, Kundu S, Jha SB, et al. Cirrhosis and coagulopathy: mechanisms of hemostasis changes in liver failure and their management[J]. Cureus, 2022,
14(4): €23785.

Lisman T, Hernandez-Gea V, Magnusson M, et al. The concept of rebalanced hemostasis in patients with liver disease: communication from the ISTH
SSC Working Group on Hemostatic Management of Patients with Liver Disease [J]. ] Thromb Haemost, 2021, 19(4): 1116-1122.

Lisman T, Porte RJ. Rebalanced hemostasis in patients with liver disease: evidence and clinical consequences[J]. Blood, 2010, 116(6): 878-88S5.

Drolz A, Horvatits T, Roedl K, et al. Coagulation parameters and major bleeding in critically ill patients with cirrhosis[J]. Hepatology, 2016, 64(2):
556-568.

Chow JH, Lee K, Abuelkasem E, et al. Coagulation management during liver transplantation: use of fibrinogen concentrate, recombinant activated
factor VII, prothrombin complex concentrate, and antifibrinolytics[J]. Semin Cardiothorac Vasc Anesth, 2018, 22(2): 164-173.

Biancofiore G, Blasi A, de Boer MT, et al. Perioperative hemostatic management in the cirrhotic patient: a position paper on behalf of the Liver
Intensive Care Group of Europe (LICAGE)[J]. Minerva Anestesiol, 2019, 85(7): 782-798.

van Dievoet MA, Stephenne X, Rousseaux M, et al. The use of prothrombin complex concentrate in chronic liver disease: a review of the literature[J].
Transfus Med, 2023, 33(3): 205-212.

Zamper RPC, Amorim TC, Queiroz VNF, et al. Association between viscoelastic tests-guided therapy with synthetic factor concentrates and allogenic
blood transfusion in liver transplantation: a before-after study[J]. BMC Anesthesiol, 2018, 18(1): 198.

Roberts LN, Lisman T, Stanworth S, et al. Periprocedural management of abnormal coagulation parameters and thrombocytopenia in patients with
cirrhosis: guidance from the SSC of the ISTH[J]. ] Thromb Haemost, 2022, 20(1): 39-47.

O'Shea RS, Davitkov P, Ko CW, et al. AGA clinical practice guideline on the management of coagulation disorders in patients with cirrhosis[J].
Gastroenterology, 2021, 161(5): 1615-1627.e1.

Northup PG, Garcia-Pagan JC, Garcia-Tsao G, et al. Vascular liver disorders, portal vein thrombosis, and procedural bleeding in patients with liver
disease: 2020 practice guidance by the American association for the study of liver diseases[J]. Hepatology, 2021, 73(1): 366-413.

Cho S, Perry AM, Cheng AM, et al. Advances in hemophilia A management[J]. Adv Pediatr, 2022, 69(1): 133-147.

Marchesini E, Morfini M, Valentino L. Recent advances in the treatment of hemophilia: a review[J]. Biologics, 2021, 15: 221-235.



— = =
[N e NEeN
SO )
[l et

(80]

(81]

(82]

(83]

[84]

Med J Chin PLA, Vol. 48, No. 12, December 28,2023

Brettler DB. Inhibitors in congenital haemophilia[J]. Baillieres Clin Haematol, 1996, 9(2): 319-329.

Zanon E. Acquired hemophilia A: an update on the etiopathogenesis, diagnosis, and treatment(J]. Diagnostics, 2023, 13(3): 420.

Godaert L, Bartholet S, Colas S, et al. Acquired hemophilia A in aged people: a systematic review of case reports and case series[J]. Semin Hematol,
2018, 55(4): 197-201.

Thrombosis and Hemostasis Group, Chinese Society of Hematology, Chinese Medical Association; Hemophilia Treatment Center Collaborative
Network of China. Chinese guidelines on the diagnosis and treatment of acquired hemophilia A (2021)[J]. Chin J Hematol, 2021, 42(10): 793-799.
(P B o o323 LR 5 b i~ 2, P o A28 DR 2 ARAFPE I AT A2 I8 307 P I Pl (2021 4R RR) [J]. AR LI 24 20,
2021, 42(10):793-799.]

Ingerslev J. Hemophilia. Strategies for the treatment of inhibitor patients[J]. Haematologica, 2000, 85(10 Suppl): 15-20.

Leissinger CA. Use of prothrombin complex concentrates and activated prothrombin complex concentrates as prophylactic therapy in haemophilia
patients with inhibitors[J]. Haemophilia, 1999, S(Suppl 3): 25-32.

Hough RE, Hampton KK, Preston FE, et al. Recombinant VIIa concentrate in the management of bleeding following prothrombin complex
concentrate-related myocardial infarction in patients with haemophilia and inhibitors[J]. Br ] Haematol, 2000, 111(3): 974-979.

Thrombosis and Hemostasis Group, Chinese Society of Hematology, Chinese Medical Association; Hemophilia Treatment Center Collaborative
Network of China.Chinese guidelines on the treatment of hemophilia (version 2020) [J]. Chin ] Hematol,2020,41(4):265-271. [ 48 PE 5= 25 Il {2
Sy b 2E 2], AR PMEL . AR IR H S e (2020 4ERR) (7] . HRAR IR 42435, 2020, 41 (4): 265-271.]

Kasper CK. Postoperative thromboses in hemophilia B[J]. N Engl ] Med, 1973, 289(3):160.

White GC 2nd, Roberts HR, Kingdon HS, et al. Prothrombin complex concentrates: potentially thrombogenic materials and clues to the mechanism of
thrombosis in vivo[J]. Blood, 1977, 49(2): 159-170.

Kéhler M. Thrombogenicity of prothrombin complex concentrates([J]. Thromb Res,1999, 95(4 Suppl 1): S13-S17.

Majeed A, Eelde A, Agren A, et al. Thromboembolic safety and efficacy of prothrombin complex concentrates in the emergency reversal of warfarin
coagulopathy(J]. Thromb Res, 2012, 129(2): 146-151.

Drebes A, de Vos M, Gill S, et al. Prothrombin complex concentrates for coagulopathy in liver disease: single-center, clinical experience in 105 patients
[J]. Hepatol Commun, 2019, 3(4): 513-524.

Ghosh S, Krege W, Doerr B, et al. Evaluation of the prothrombotic potential of four-factor prothrombin complex concentrate (4F-PCC) in animal
models[J]. PLoS One, 2021, 16(10): e0258192.

Serensen B, Spahn DR, Innerhofer P, et al. Clinical review: prothrombin complex concentrates: evaluation of safety and thrombogenicity([J]. Crit Care,
2011, 15(1): 201.

Sin JH, Berger K, Lesch CA. Four-factor prothrombin complex concentrate for life-threatening bleeds or emergent surgery: a retrospective evaluation
(J].J Crit Care, 2016, 36: 166-172.

Halbmayer WM. Rational, high quality laboratory monitoring before, during, and after infusion of prothrombin complex concentrates[J]. Thromb Res,
1999, 95(4 Suppl 1): $25-S30.

Elvstam O, Berntorp E, Schétt U. ROTEM monitoring of activated and non-activated prothrombin complex concentrate correction of dilutional
coagulopathy(J]. Scand J Clin Lab Invest, 2016, 76(3): 202-207.

Schneiderman J, Rubin E, Nugent DJ, et al. Sequential therapy with activated prothrombin complex concentrates and recombinant FVIIa in patients
with severe haemophilia and inhibitors: update of our previous experience[]]. Haemophilia, 2007, 13(3): 244-248.

Scharbert G, Thaler U, Weilnbock C, et al. Heparin-induced effects of prothrombin complex concentrates in thromboelastometry[J]. Wien Klin
Wochenschr, 2012, 124(9/10): 320-32S.

Godier A, Greinacher A, Faraoni D, et al. Use of factor concentrates for the management of perioperative bleeding: guidance from the SSC of the ISTH
(J].J Thromb Haemost, 2018, 16(1): 170-174.

Brackmann HH, Schramm W, Oldenburg J, et al. Origins, development, current challenges and future directions with activated prothrombin complex
concentrate for the treatment of patients with congenital haemophilia with inhibitors[J]. Hamostaseologie, 2020, 40(S): 606-620.

Cao HJ, Tian Q, Huang Y, ef al. Biochemical characterization of prothrombin complex concentrates in China[J]. Biologicals, 2015, 43(2): 84-91.

TS AREIR)



