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Abstract

When patients with coagulation dysfunction undergo extracorporeal blood purification, routine
anticoagulation with heparin may increase the risk of gastrointestinal, pulmonary and intracrani-
al hemorrhage; the application of citrate in vitro anticoagulation is limited, because severe pa-
tients often combined with liver and kidney dysfunction, which can lead to a series of complica-
tions such as citric acid accumulation and metabolic acidosis; with non-anticoagulation, adverse
events such as circulate thrombosis and reduced filter use time may occur. Therefore, it is impor-
tant to select an appropriate anticoagulation when performing extracorporeal blood purification
in critically ill patients with coagulation dysfunction. At present, a small number of domestic lite-
rature reports point out that nafmostat mesylate is selected for extracorporeal anticoagulation
when purifying blood in vitro in patients with coagulation dysfunction. Nafmostat mesylate is an
anticoagulant with small molecular weight and short action time, it plays an anticoagulant role in
the extracorporeal circulate, and at the same time is rapidly inactivated in the body, anticoagula-
tion in the extracorporeal circulation circuit, and has the advantages of low bleeding complica-
tions, easy body clearance and easy management than other traditional anticoagulants, and has
been used in Japan for more than 30 years. In China, Europe and the United States and other coun-
tries, there are fewer clinical reports of namostat mesylate in vitro blood purification and anti-
coagulation, and there are few related research literature. This article reviews the mechanism,
clinical application, monitoring methods and adverse reactions of nafmostat mesylate, clarifies
the superiority and safety of nacrostimus mesylate in vitro anticoagulation, and provides a new
anticoagulation scheme for patients with coagulation dysfunction to purify extracorporeal blood.
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1. 5]

S IF B ARG T (Continuous renal replacement therapy, CRRT) /& i & K IELE 24 h BLHEIT 24 h 1 —Fh
K TA] L S AR AN MR AT V5 A A A ) B I D RE, R O 2 N T St B Dol . i
DheexEss . FEEEH[1], & ICU BEIEEFIRITMEZETFB . GBI RerEeG 28, il 5w E
(Prothrombin time, PT) > 15's, {44843 L FEAY (3] (Activated partial thromboplastin time, APTT) > 45 s,
/MR IHH(PLT) < 50 x 10°/L, SRPEA 4 5 AR AL TGStk i, Ansi Ahas o R il py 5 5 7 H I
kI Th RE PR AS 1) BB 3 SR 55 CRTT YRR,  HH I I R 1) R 26 2R Lt Il Th e 1E o JB 3 s, FirbA
PUBE AR AR B R R CE E . T LK, CRRT H 7 AFBIPLESRRS, S&EMEIT TSR
T DU 0] 22 A R AT CRRT MIHTH[2]. A KRBTt ik B kR s s a4l 3l

ik
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BRI, AR S ) 8 4T CRRT Hubtl, K2 R HAPUEEECE MR PIEE(3]. (A2, 1ETPikt
CRRT MiiaI7 ik, FIEIER- PG m B4k . B ThREFRaS Al B R PEH 4%, f# CRRT #iEH
Wr, FRAC VWG RCR, SEIMEEST TAE AT A S [4]. I, 7EREM T REMRAS 8 2% T Sl CRRT VA
JTRAH S HE M 4. BAERMPUERZAY) . F IR 28 5 5] ff(Nafamostat mesilate, NM)#{ A A A& — Fl 58 ik
b I R ) 22 A BR AR A BRI 1), CAEH AR Z M AT CRRT Hffhudkt, (H 7L M D) eRig 1 &
BHHARTIZ N BRI, A ZE B A At S T L D e B AG RSE CRRT Hudtiayr st 5t ik e ik 47

[ S

2. RIRERFR A BRI E LS

PR R 2% B m) Al 2 — Pl & B 22 208 2 BRI 57) , AR 45 &0 539 Da, ML B 2502 (B
FH)J9 23.1 48P 2022 4F Zhou Y S8 NFEZESE Rl A5 A4 W Fe b gt FRRIRR 2% 52w Ath S K il 3 e
Hl— RV L AR E ARRIEYE, W(A-CN M(A). GBA(B)AI 6A2N(C)XT bR 4 i 7Y 2 14 i 7 3 1% W)
(Urokinase-type plasminogen activator, uPA)J 4% I/ FH 2 B NM & — P i R 22 208 B 1 B i 7
(D-G)NM %} muPA(D). FXIa(E). FXIla(F)Fl3L)i & A BHG)IE HERAM G E R NM & —Fh il 2 &R
HEBRAIHEIF[S5]. AR 2% 5w At DR HAG S JR 2 e e il S A 1 A M R A D K A A
C1 BRI P, DT 490 1) 5k 1L 9% BB6 sz I8+ f) XTTa Xa A1 TTa K] 1 AR MR 2 G2 o ) 2 T 24 52 92 2 A (6]
o LGRS 35 (B 7E H AR  Z R Tk, 2 FEK. SEOS6R BN i
KPR MERE CRRT JEFR[7], HHT NM 70 F 5/, Re bl B I I 10 32 198 1 P ke e A8 710 A 52 e gt 1. 1)
Ae, RefEE I BT ECE BRI B IERR (8], B ATEARSMEIR B R RSB E . TEAR Py IR R AL
MM e 5 SZEL CRRT LltiGI7 I %2 A H[0]. NM {EARAMIE IR [l % o R B BRI PLEER . B
SRPUAFHEE, B HME BRI S, N M RRER >, M 1989 FEEHAT Z N ES, M
FH ik 84.3% [10].

3. FEBRERTMIE CRRT FRNA
3.1. FERER RIS REE CRRT FHIM AR

TER, BThRelsmg 5, £ EE NP = (Intensive care unit, ICU)#{T CRRT Hidtia T KL 2,
A2 CRRT A7 19 W ARE, HEEAIET- M EERE[11]. 3 (Unfractionated heparin, UFH)&
CRRT #¢i FHEIPLEEAI[12], BAMANR 5 T WA 5 5 0 s EAEH R b, nTRefEE =
%5 S 11 24 1/ /D iE (Heparin-induced thrombocytopenia, HIT-ID) XU, M-S 80 M F R IE R & A4
R TEUR T T ThRE AT AN B F- AR A H i 955 A H . it i 11 (Antithrombin 111, AT TIT)A] G
Z, MISFEUTEADL, FRERFEN R AR PERCR . AU RERMH, F1E HIT-I i, & RFMH
2/ 35,000 AR, DUARIERE 1.5 2 2 500 HAx APTT, Bk, 2 H T# D) sG55 CRRT
PUAET, AIRERG I MRS, ERRIN HIT-I SO0, MRS S A =7 [ 13]. — TUATHE M RE L
PREAIE TR, e RS P S 64T CRRT B, A NM 538 2 hrabn te, {8 NM Hudts i
I XU (2 35 A0 56 (NM: 3.3% vs. UFH: 27%; OR: 0.09; p = 0.04) [14]. IRGHTIE, FFA R 25 55 =) B A 4001
KB M A AR VR, BRI R0 T2, e S 0 U 1 R I e Pl ookt e A i A 52
Mt MYy RE, HH NM BT 7078/, s @& r/asa s b, ARG IR [ R PR E7E
RN RVE, Bt CRRT A ZE S A fhbrstn, Ho i df xR nf geIR T a, R rst & 27 (8
ZAME LA BT RLSAAAE RS 2 0 1AL RO E B G 2R 2 e i, 2R A AT A
1B — R BRAR e«
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3.2. EETM SWEEGELE CRRT PR AR

2021 4 KDIGO Ifi R SE AR r 1L, G MR IR 528 moh AL I XU 4 =i ) CRRT &3, AN THist
ACFE[15], (BAEANE P Ut & 38 2 22 Fhinl 1, W-FI4 828 5 oy W 40 A, 46 I 5 200 [l B L I
TR TG, BRJ7 TAERMBAI NS 16], Fam @ IAE CRRT A R S MR Sh ikt (HIE
PACE R EBAK[12]. RERZHTFEE CRRT BB A ML KRS, (B4 7 ZE gk 4 i 8 2% 14t
M FFdre XTA m MRS 755 MR k> B S e 0L, B4 15 3 H i A 32 3l ik R 2 1) AR
H, BRI REAT A S PuE, R R SR PR ATAIIAER . 22 SRR R O R A 7R (R R
ZEBCEND) AT B PUEA YT, WIERFR bR DA FEPURE R . S8 A G ay AN AORESS , (EARIE X Lkt
FURIIG ARTT 202 K [4] [17] FIMRIR Bh18 i 256 B 14805 5Kk B R 3 Pt 0 H 0, B9 145 2 e [ i 2
R, DRLFRTE CRRT A i v 2 45 v R A FH 5 45 325 B R/ B8 e VR T e M M I 26 PRI P A L Pk
SRR T F PR AR o SRTAT, IX— I FR A SR VR 2 R, s S IRE R I R R BT %, T R
SETE ST OHERE BB BRI 0 B[ 18], EBNTIIRE S, RAGIERR MRS 2 TR . B IE
FILA g N =R BRIEIR, B Krebs {3 . TEAFDIRERRAT. IR S B3 3 Krebs JEIASZHINT, R4l
PAR U B IR AR R A R BRA 2> RETE LR P 5 RS MO IR B AR, AT 7T e 5 B TP R 25 55— R 51 1)
197, W57 B8 B2 Ty R o v S5 4 1L 1)) BE R A5 1) 95 1 h MO IR SR AFAE AT AE R B iR K AE A, (RIE T3
A IO ARG RN ZE 2L M, A8 FH AR ER LR (0 i D)8 R RN T 5 AR 78 0 RS, A5 0 R AT H T
T% 25 55 ) il 5 MR AR BEATLG BRI 201, DABGAIE A IR 25 55 =) il 2 5 2 A0 T MO R 2k, AT At I T A
PRS2 CRRT MHAR AL PE T R, MPAIEERY, WREERZE A N2 H i %
4HIFRSE CRRT Hl254.

3.3. ERFMESFRUEE CRRT PN AR

Xf T CRRT &, BN PSS APuEt i RN EAR R > . XF 2019 4 9 H LK Cochrane
(RAH SR HE AT BB I 7T, A R BT AT MO IR 8 5 e i 2 W B LI R e, RORIL T &R 5
PUEEI — N (n = 10) 5307, IR SR B, I IR 8 A SCRAAT T Lt AR O T 55—
PUBE ) S AR DL BRE (217 o AEZT0 2] PR A 57 5 R 2R 4T Y RSTER 2% 5 ] AR L R 2 1 sl AN Uit R L
FRR R 2% 55 ) AV SR OO FE H AT V2 N @ 30 4F, 7RSI INREREAT B3 1) CRRT ¥697H, HARHA R
e ZRUTTCHSTRH14] [17] [22] [23] [24], NM EAPUEIE G EAE S5 CRRT TR % e H
o Choi 55 A B — DA NG RGRER o, FEAEA & i XS 1) Sk B B3 (AKD) S 2% 7 CRRT #lA], & /et
M AKT BFHEENL N NM ARTEPUEGII(INAV, I PR EE AR IS S PRI vl NM PE bk, M
20 mg/h HH4R, VREFEIEEITE 10~30 mg/h, HE5AMEHHUEG LLER I, NM VG Y7 A7 B AR IE4S 5 M F Ak
2, NM ZH I IBE 28 b NA L1030 281 2545 FH IS 1) K 42.2%, SE K8 2% 1A FF 3 i 10 AS 7 AR AR AT B4 T (NME
H: 31.7hvs NAH: 19.5h, p=0.035) [17]; —IAEI Bk A s, EEA PUst s oL T HF46 CRRT, 4
SRR i B A A /N T 12 /NE, S NM. BFST R0 4E SR R, NI ZE A Iy e ot 25 75 i Mo
Z5WIE 1 10.2 (7.5~13.0)/NiF ZEKF 19.8 (12.6~26.6)/Ni(p < 0.001), P4l [A]4F CRRT H 4y (194040 g
BT ) A ST B VA 2 510,77 (0.5~1.0) ¥/ K5 0.7 ~0.4~1.1) ¥4 /H; p = NS], HIZEFEE CRRT K&
HR I RS, 53 S NML AT G KA T[], A2 In40 40 padidn ik &(22]. 5341, 7E Hwang,
S.D Al LEE, Y S5 1B 7t rh ¥4 th, A8 Hh I ey AR, S8 38 48T A NML 3R R B AR ORI AN R 54, PR
ZRE A M R EAR SR A E[14] [24]. G, BFHZESCR)AbEEAT CRRT HudtnS, ¥I46755 20 mg/h,
HRAE BB (RS DL AT R, 4ERRAE 10~30 mg/h, JERA IS I RAE, RO T RIFM 24t
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4. NAFRAMbHUERE S 7T %

£ CRRT 697 L B rh s FHPUARERIS, e SR E AR M br s U R o0 2. 285wl fihfE H A Y
Mz, fERRESH R EFMNHE D, 5L [A](Activated cloting time, ACT)F1E 45 75 L7 K
IS TR} (APTT) )32 B 0 ML T AR A S8 PR TR 585 1) L Dy R el (LA A FH 25 5w At A D it
EERIRT, ACT Al APTT &35 nl/EAH M I8 AR, HARE AR R Iwama 55 AW NM 72446 A 4R
WS SRR, TN NM LE R A ) if 26 9% B2 PR AIK ) 300 ng/mL Ze A B, BhAK ML ACT B)%fE n]
PIE N CRRT % 43T HIPEHI bR UE, (HRAERAE NM MZ5KRE T, ACT fH5 NM I 259K & 2 [ R A7 1
L MEa A 25]. BEFPIE AL SIS CRRT HEEH NM FIPTEERURE, I EJERT ACT ] fe AN 2 i ik
o WEAE—DUREEPERE Fe b SE DRI 5 I (8] DAS 1 35 0 46 L B 8] (tw- ACT) AT e A& F A 2 2% 32 )
fth 7 CRRT S 8] 500 1 1M 5 A RE ) R GFFabr, AEAT) 75 220 K E B\ S AT 3 — P it 5E[26]. BRIk Ak,
WA ML AR 06 T MRS IR A R F B ey, 2 57 XIL XIL IX. VI X, V. &L
JRAIEF S (R A 0%, TEIXGFE Hp B I EE AT VE AL R 71X, X, XTRI XTI R 2 2 R & ABEIIER , 1
ZESLEMAE A — Fh 2 R IR R ), S M R R TR B ML AR A DG [27], TR APTT St A 75 5t IfiL
G &S, BrUAARE APTT YR NZE S al i fiat ORI IR MAEAR . Sz, T NM futn T BLH S
i B APTT F1 ACT Sk i il Bt L Dy RE, (R 475 75 22 i 548 NM Hue 54 & i e br, 8 29800
I 2 AN E K Y18 2 45 FH 27 i 1 E )

5. EEFMBTE CRRT ;ATHFRK K

b R R 25 2w AP R W, 7E H ASIE B S T ILBGZE BT 39 0R) A L I A6 v R R . AR T A R
S NM A RN, Gk #4 ve B L R 440 it = o RO B 9246, 7™ I T 5 | e 3o PR AR e 55 28]
FHR N ZE SR AL AT SN A RIS, R & i U SRS S AN, R 5 24 R0 45 T A S Ak B B oy R
K. A 273 3 R 25990k B2 40 B 0 3500 56 (Drug lymphocyte stimulation test, DLST)FNRE T 41 i 75 1k
4 (Basophil activation test, BAT)>KH| bt NM [1)ist 8BS S o (HAE — 5] L2 A A 18] PR 458 FR sk R 255 3 ) b 5 |
IO BR A B R TE v, B SE R RO IR ZE A A NML IR MO AT A TR B, 457 NML 2 )5 Sz R
%, {HI DLST A1 BAT MR R A, HiZEE S B ER, Xz sast, MnSE8mhizh
NM 51 e 855 R (12 1B R [ 2810 AR$E M. Aiso 257057~ , DLST HIHERTEIR 2 5 52 25k
DR R AEBE 251052 m0, R NM [f) DLST J 2 FH - Fig b, (H 24908 R A= ik B RiR, 12350 1) ik
JEMERAR[29]. T BAT & — R TR R A I TgE 5 R SO S ik, 78 PR s s
T G PR LA i 2R 1T _E TS AL ARIC T CD63 AT CD203c¢ (1314, A ELT DLST, BAT A& A 51424 (1,
FEWA H A2 W7V T DUE (301 RAE T ORI, ROREIR ARG E W, B Je ki s B
MERILG FEURZ . 16 LMERHRE T, 80%~90% it B4 5 B JRRG EE IR A 56 (HZ RIS Kim 28 A fi
i, 7ENM ERIEHUR N, B RERRI R ARG, (CF 29.8% [31], mim T BEA S B4 b i
JRZH L HE BURE IR K A AR 28, XA 2R B ) th 51 i A U B2 G IR IR TR 12, IR IE 2 T S EE 12 VR I (]
R, 7R3 NM AT IBGE BT ], 75245 NM a] 6e 51 S i i BoUs .

6. MNEERE

FRMTR 25 5 ) At — PP A PUBEIE PESR . FEoEIE  HHIF ACRE B S8 RO HTRE S W, AEAMREAR
Ja B MG TR I RIS YRR, BB ICU BRERAE . HURE SR BRAR K . AT
Ty Re 35 v S I D RE 5 (0 R LR o 2R B Ry — R ORI N A HL B T AE R A
PR, LRI D) REREAT B8 ANIE A B T 2 B MR IR TR, . 2R 5wl fh it — Fh AR ik %, (A5 75
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