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1 EBX

1.1 k& & % fi (massive blood loss)
F2UhHNER-NEHFRAE; L3 h HEX

50% g & i A B K F A B K 2 | 150 ml/

min; B M F Kk F 1.5 ml - kg™ - min~' 3t

20 min""*"

1.2 & &% ft ( massive transfusion)

§24 h W4 RFAREMEL20 U o S
A EETAFE SR ENI~1L5F;51h
WHPE MR H & >50% 8 & b A B R E >
IR 3 S & X
Bk E AR 30% ~50% H, EEFEXE
oy (5120

1.5ml - kg™ - min

2 BEER

21 ZhEHE

2.1.1 #HEFHEAWE 0 RE BRI L
B AR, Ik H AR R B S2 I F DA B AT My
HMAERRE WO REREFeE By E a
%5 %E fn B )7 B 7] ( prothrombin time, PT) | & 1t 3 2
Wk 1 7% B oY 8] (activated partial thromboplastin time,
APTT) | ¢F 4 & @ JR (fibrinogen, Fib) i% & | & IF 45
Y 4t v 8 (international normalized ratio, INR) |, i #%
% 47 ® ( thromboelastogram, TEG) | fu % # . 4 14 %
MAG R R AT, o s EMHELE B
)8 12107187 (1B

2.1.2 % DU B K A0 o 0 S BR VR L E A
W% AR EAR A SR (1B)
2.1.3 FH#HH B K M4 & @ (hemoglobin, Hb)
2 21 40 /5 A (haematocrit, Het) 46 # 18 4 4 37 49 52
KREESRITES AN, REAENEZ N L
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HE NAE WREA A DS AR LR
R BT HE T 45 A 4 R (1B)

2.1.4 THEZBUXNEAE DA K S0
7 (10)

2.2 #amissy

221 amplt  umEERATHEA M,
REHEEN KIELALAE. (HDXTLEURAE
Kanfoofn 5 B A F AR EA(R) AL EET R
W EE, FERELER(A) ., ()R TEFE
#yfi| 15 B %, Hb <70 g/L 1 ( ) Het <0.21 B, #
FREamM,# Hb 43574 70 ~90 g/L, 2 Het 4
®AO0.21 ~0.27(1C), (3) x T HH E W15 A
# ,Hb & 70 ~ 100 g/LFn ( 3 ) Het #& 0. 21 ~0. 30
HOMMEEENADEE SR ELE . HLER
WELGRFREARTAEZZ T MELHM(IB),
ERUALGERER, YR RFERE LB (IC) . &
G A LB EIER B A # o 8 2 [ (partial pres-
sure of oxygen in mixed venous blood, Pmv0,) <
35 mm Hg(1 mm Hg =0. 133 kPa) , & & # ik v & 18
Fo % (oxygen saturation of mixed venous blood, SvO,)
<65% ,Fr(H) Wk mE MFEILRIREHE, %
FRELHE(IB), (4)3 TEHE el &%,
Hb >100 g/L B, " U A frE e s e (1B), (5) 4t
TARE®QI R, =7 A MA R KD E &
oyt o H R R B S A T S 3 6 3T R E R
B, % Hb<80 g/L B, & BirE 4 (1C), (6)
MTadrEQCLERFRAG L%, 4 Hb <
100 g/Lef , & Bird o (1C), (T xFHER
B B A, Hb <100 g/LBf, & & 4 i 4 4
BITETEN(20) ., (B)EAH RME, R B A
# A M H 1% (acute lung injury, ALL) 5 ARDS #
AR, MREBARESGHAMRR AW L A
HEEIAB) . () M FREXEM MMy E 4
i EEMEFHE <14 d W a R, L
DA A M R ALLL R S (R 4T o KB o e R
B RN E AT (1),

2.2.2 #H # vk KA Mt ¥ (fresh frozen plasma,
FFP) %275 FFP A F 40 % % o B F 2B b7 b o
Aook o, # %K FFP B T4 & 2 ERE & e fo
BWEMAELEA™ (1C), (1) % PTAPTT > 1.5 f%
£% 1, INR>1.5 5 TEG &% R K, HEH
EFFP(1B), ()M T Za A Fit FE
WMEZ20U o @l B4, %% RFRR A E FFP
(1B), (3)x T MAAR M E T2 8ya14 &

H,EFEREFFP(IB), () #HERENEFNEN
10 ~ 15 ml/kg, #8 J5 AR 45 4% fu 35 #6 DA R 3 f ofn A
AHMEBEREHR-FHMEERC), (5)XTFHAE
AU R EARGAG B, H F A% TN
R, 4% % E FFP(5 ~8 ml/kg) (1C),
2.2.3 mAAEPP L FAE R B, B
AR BAHAE /AR (IB) o (1) f /MR <50 x
10°/L B, % B#E(1C) o (2) fL/MRAE (50 ~100) x
10°/L2E B REZETHFAL B E ARG 0B
HE(1C) o (3) M/ > 100 x 10°/L, ¥ BL 7 4 3
(1C), ()Xt FRIGHmBHRGREA N LS £
P54 o, ML /MR BL 4 #5100 x 10°/L Bk (2C)
(5) BB E M E | EH 2 U/10 kg % 4 /MR,
1S EER (L £)(2C), HRERSE TEG
(BBIE) S ¥ MA &K ME & m/MUE B(10),
(6) Jm AR B I o 45 4] 005 o, K A IR KR,
TEG #3| § 7~ MA {8 1% , 48 77 o /MR oh 81K F Bt
MRS E B R % B RH(1C),
2.2.4 FibAARE ™. (1) YHmEHTEG %
I, H o e % Fib B Z 9 fu % Fib (8 F 1.5 ~2.0 g/L
WL FERE Fib A (1C), () #HERITW
BRI EN Fb3~4 g ®KAWE 2~3U/10 kg
(100 mlFFP #| & th A % 1 U, 3t F 70 kg £ 4
HREATE, KBEH 15~20 U) (2C), (3)###
RFETEGC BHKER a ARERTHERE, KA
BT, bfE Fib % F £435 1.0 ¢/L(1C),
2.2.5 ERXEEBHEDST (D) HTFEEA G
A s R RFARTBP AL
nESH #EXAEBRLR EEHL(1IC), (2)
THABEEWEEIL4 b, HAETFHREGERE AR
REAOh R, FALRFLEAER, FHRERE
KR EERBL(IC), BN TAH2HERTE,
o BF L ok T A R ot T A SR AT 4 R R E A
5 B, e ER R B R (1C)
2.3 iy

A o 2 4 [ OR D i, 4R A LT AR, D i R
R R
2.3.1 RAFFEHY: ()0 TA 15 ay B, #
RREERATAE K (2C) . (2)FFRM A KX
B RN AB A THHRGFESELHNE
HRNETFRAFEHM(B), ) AFIHRTUHK
BARAI i B R B AERE(HE3
WOERARFRR(IA) B REREH, 7%k
THEEHERHE(E M E KRR H R,
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(HEBEFHRNEANEN 1 g,10 min K} # Fk#H
E 5, MG 120 mg/h RE, 4 # 8 WY (14),
6-EXTHRWYEHANEN 100 ~ 150 mg/kg, ¥ 5
1.5ml - kg™' - min "' (2C), #HMHRE TEG %K ¥
SHABBTAC), —BEH BB HRXES, LF
EERARGELEH(2C), ) WKBEERAAR,
FFEMER T (10),

2.3.2 &4 7 1 VI B F (activated recombinant co-
agulation factor VI, rFVIa) : (1) 3t -F4h 45 B 2, o
RRM & AH TS B, I RARE R RS &
W4 Het >0.24, fn /MR > 50 x 10°/L, Fib >
1.5~2.0g/LEEBRYTH . EREE KELE
BAUEE, MAFEFAENTENE N, #EE
£ FVIa, & FEH 90 pe/ke; & A AR H
FHEFER FWa(2C), (2) X FHFHEHEZE ,FV
atEAARD

2.3.3 Mm% JE £ 44 (prothrombin complex con-
centrate, PCC) : Xt T E E E &3 L EM BT W
45 B & F A PCC(1B) ; 4 £ il PCC i b
i, EFHE A FFP(1B),

2.3.4 FHEEXRGH B EE AL = E
FEF(2C) : wR Y S4E A B AN B S /NR P #|
A, T UL E R £ A i Y R E 8 i
MW (2C),

2.3.5 RAEFHEE A LA B R 4 A 96T €45 1
m(1C),

2.4 ot

241 RARAGD .7 EaHELHTERR
out, w4 B B AW B AR S, RS AT
ABO RhD i1 # % 5 fn 2 X B, 15 ~30 min 42 {3
F-HQU)RAMBAMENLIHN,

242 RAFFRARD . HFHNEEAFALT, THE
B At (A A M) o JR U, % B 3% A ABO F¢ RhD
mAMENERA R, AR EH e, &
BN 4T (1) xtF RhD AW EHBEH S L4
BER LM EE, EF— i TR 4 RhD A&
W, Bk A AW B -D, T HE ABO B A S A
M RhD M8 4o 48 M, (2) % T RhD [ LA &
FERWLBREH(AEARELE), U LAEE
J& ABO B A S AH A M RhD WM th & s s & — B
T %R RhD F 8y &, B iR B 24t - D, 7
58y ABO ) AL s 4 A& M RhD [0 B9 41 40 i 1T
ko (3) T AILE #Mdst 4 &K &4 W RhD A
M BT AR I B 4 - D, 4 B2 SE #riE RhD FE

HATHK. MIERD EaEE<2 U, R EH
HJE 72 h WALAE S RhD % & 3R & & ; #rif RhD
M srimp >2 U, B4 A 72 h ){E A RhD I
M AT g M HEAT A B 3, 2 B LA 4T RhD % 5% 3k
Fadfk g RD M am, ()X TFHA
RhD [A 4 & 3 % Z 4 E o 8 LR fn /AR e 4 3 0
B, T 4% ABO [ & & A8 A it , RhD oo B9 2 8%
G)FAERARLFLEERER () HRBEHE
£BEZAFE(RLETEES) LERERE K
BHOWEERERARTREANFIREN, FREFT
MEE.
2.5 K E#H M ¥ FE (massive transfusion protocol,
MTP)[IZ,ZO]
MAFEEAGAFAELYES FERLE
Zh MTP, B MTP, 7 £ —: 41 4 o .FFP (iin MR &
A 6:4:14E Y FTRE 12U 24 :800 ml
FFP:1 U fu/MR . F % 4040 FFP o N CE &
w1114k, WAL THELU 2494 100 ml
FFP:1 U fu/MR, Z % 342 M 200 ml 2 fLor i, #
TR EFLEABNF ZER, ERFEAEE ERE
PRELHE#HEER(EHF TEG) KB 8 i &
ot &N, MTP s il 109,
(OMTP gz B, ORI RAFRamp=
20 Us QA A Y B 09 & oo ¥ 0k % A 78 30 M 8 o Y
o (2)F4 BV AR BE E UF o 36 8 20 B o A, R
HRERBRFEARREAZEL, 3)WMHIHKE
BHEU L RAE S S EANMIP L H, (4) %0
HEAVELERE  EUTHE(FEF-)RL L
W4, O% — 44 rmi 4~6 U, & H ik
BEmIE, QW& FFP, i /N Fib o (3() % i
EEBELEK D O% 414 4~60U,
FFP 800 ml (10 ~ 15 ml/kg) , % ifn 4 M 45 R 4 sk #7
REAEH FFP, OREHRERER EH TR LA
BLFFP 1 A6 97 & 3 0% fu /MR Fib S04 iR, 3F R
BMEE3h W) EARFEGY (AT FHR), 4
FAE Mty B, E R A FVia, ®%F %k #h
MEMENEHB - AERERE (AL
o F)FEMNEERENRL, @FR
EREFLFRKEESA(R) RAEEEH M AE
#, 1% 1k MTP,

3 Bﬁiﬁ#ﬁﬁ“'“‘"m
FEAGEE M RE TR, AR RN
R 3 3 [ 36 1R AR B A K R w AR T &AL, B3R A



A4 £ 2013 428 829 £ 8 ] Chin J Trauma, August 2013, Vol.29, No.8

- 709 -

G-3RI E & R &0 P
HAHRIE B, BHRBAA=20 U
f ' i
BB BRI, ERRULE RiER: FOAAEERR. WINATRE.
[1] Mahambrey T, Pendry K, Nee A, et al. 3| EIPS SMTPE M BiMrifeME (PT. APTT, Fib. INR, TEG) .
Critical care in emergency department: 1 A LRSI T4

[2]

3]

[4]

(5]

L6]

(7]

(8]

(9]

[10]

[11]

[12]

massive haemorrhage in trauma. Emerg

~
F—44. A4 4-6U, R

Med J, 2013, 30(1) :9 - 14. AR 4 0R ) e T
FFP. . Fibg .
Evans JA, van Wessem KJ, McDougall 1 ~ Fib&Cryo - h
B M5 A 46U, FFP T

D, et al. Epidemiology of traumatic

. , 10~15 ml/kg
deaths: comprehensive population - y, RINROLS, PO TE10-15 mik
based assessment. World J Surg, 2010, FFP - €
34(1) ;158 -163.
%, WIS, Q108 NK N/ [ P SR ALAVE<S0 X 0L, HTELA
. WAL, 55 1R @ BT RERM N
B N RL2E B R B R A, 2010 MHEFib<1 g/L, HRBEHEFib
142 - 144. = (3~4 g) RAVIFE(2~3 U/10 kg)
SR, BIAR, BME. SR RESRREIH? ) J
B IRys /B /ME, THIR, B W%
B OHMIATE. B 1R AR ( T St 7 WRE, SRR EEE
HRAt, 2012.:429 - 474. Tﬁ T —— BERH
Rossaint R, Bouillon B, Cemny V, et )
al. Management of bleeding following [ & L MTP J JL HRETRALER J

major trauma: an updated European
guideline. Crit Care, 2010, 14 (2).
R52 - R81.

Mintz PD. Transfusion therapy: clinical

E1

principles and practice. 3rd ed. Bethes-
da, MD: American Association of Blood
Banks Press, 2011, 41:7 -291.

Miller Y, Bachowski G, Benjamin R, et
al. Practice guidelines for blood transfusion: a compilation from
recent peer — reviewed literature. 2nd ed. Washington: American
Red Cross, 2007 .5 - 56.

DBL McClelland. Handbook of Transfusion Medicine.
London; United Kingdom Blood Services, 2007 ;5 —69.
Guyatt G, Gutterman D, Baumann MH, et al. Grading strength of

4th ed.

recommendations and quality of evidence in clinical guidelines :re-
port from an american college of chest physicians task force.
Chest, 2006, 129(1) :174 - 181.
Brozek JL, Akl EA, Alonso — Coello P, et al. Grading quality of
evidence and strength of recommendations mn clinical practice
guidelines. Part 1 of 3. An overview of the GRADE approach and
grading quality of evidence about interventions. Allergy, 2009,
64(5) 669 -677.
Brozek JL, Akl EA, Jaeschke R, et al. Grading quality of evi-
dence and strength of recommendations in clinical practice guide-
lines ; Part 2 of 3. The GRADE approach to grading quality of evi-
dence about diagnostic tests and strategies. Allergy, 2009, 64
(8):1109 - 1116.
British Committee for Standards in Haematology, Stainsby D,

MacLennan S, et al. Guidelines on the management of massive

[13]

[14]

[15]

(16]

(17]

[18]

[19]

MTP SCHIHAR . ¥ MTP Sy K BRI T7 5 PT A BE i BR8] APTT 395 4L #4>
EEMLIEBGNS (E]; Fib LT 4ER AR INR Sy EBRinvELk (GE TEG U3 1 & FFP R
B KR INH ; Cryo HWSULHE; FV I a HEMAFEL T HF

blood loss. Br J Haematol, 2006, 135(5) :634 —641.
McLaughlin DF, Niles SE, Salinas J, et al. A predictive model
for massive transfusion in combat casualty patients. J Trauma,
2008, 64 (2 Suppl) :S57 — S63.

Spinella PC, Holcomb JB. Resuscitation and transfusion princi-
ples for traumatic hemorrhagic shock. Blood Rev, 2009, 23(6) :
231 -240.

Spinella PC. Warm fresh whole blood transfusion for severe hem-
orthage: U. S. military and potential civilian applications. Crit
Care Med, 2008, 36(7 Suppl) :S340 — S345.

Rugeri L, Levrat A, David JS, et al. Diagnosis of early coagula-
tion abnormalities in trauma patienis by rotation thromb — elastog-
raphy. J Thromb Haemost, 2007, 5(2) ;289 —295.

Johansson PI, Stenshalle J. Effect of haemostatic control resusci-
tation on mortality in massively bleeding patients: a before and
after study. Vox Sang, 2009, 96(2) :111 -118.

Walker C, Ingram M, Edwards D, et al. Use of thromboelastom-
etry in the assessment of coagulation before epidural insertion af-
ter massive transfusion. Anaesthesia, 2011, 66(1) .52 - 55.
Paladino L, Sinert R, Wallace D, et al. The utility of base defi-

cit and arterial lactate in differentiating major from minor injury in



- 710 -

A4 ZeA: 2013 4E 8 8529 #4558 ]  Chin J Trauma, August 2013 , Vol.29, No.8

trauma patients with normal vital signs. Resuscitation, 2008, 77

2009, 66(4 Suppl) :S69 - S76.

(3) :363 -368. [31] Beekley AC. Damage control resuscitation:a sensible approach to
[20] Napolitano LM, Kurek S, Luchette FA, et al. Clinical practice the exsanguinating surgical patient. Crit Care Med, 2008, 36 (7

guideline:red blood cell transfusion in adult trauma and critical Suppl) : 5267 - 5274.

care. Crit Care Med, 2009, 37(12) ;3124 -3157. [32] Spinella PC, Perkins JG, Grathwohl KW, et al. Risks associated
[21] Mann KG, Butenas S, Brummel K. The dynamics of thrombin for- with fresh whole blood and red blood cell transfusions in a combat

mation. Arterioscler Thromb Vasc Biol, 2003, 23(1) .17 -25. support hospital. Cnt Care Med, 2007, 35(11) :2576 ~2581.
[22] Carlson AP, Schermer CR, Lu SW. Retrospective evaluation of [33] CRASH -2 trial collaborators, Shakur H, Roberts I, et al.

anemia and transfusion in traumatic brain injury. J Trauma, Effects of tranexamic acid on death, vascular occlusive events,

2006, 61(3) :567 -571. and blood transfusion in trauma patients with significant haemor-
[23] Silliman CC, Boshkov LK, Mehdizadehkashi Z, et al. Transfu- rhage (CRASH - 2):a randomised, placebo — controlled trial.

sion — related acute lung injury. epidemiology and a prospective Lancet, 2010, 376(9734) ;23 -32.

analysis of etiologic factors. Blood, 2003, 101(2) ;454 -462. [34] CRASH -2 collaborators, Roberts I, Shakur H, et al. The im-
[24] Triulzi DJ. Transfusion — related acute lung injury: an update. portance of early treatment with tranexamic acid in bleeding trau-

Hematology Am Soc Hematol Educ Program, 2006 :497 - 501. ma patients; an exploratory analysis of the CRASH -2 randomised
[25] Weinberg JA, McGwin G Jr, Marques MB, et al. Transfusions in controlled trial. Lancet, 2011, 377(9771) :1096 —1101.

the less severely injured : does age of transfused blood affect out- [35] Mangano DT, Miao Y, Vuylsteke A, et al. Mortality associated

comes? J Trauma, 2008, 65(4) :794 -798. with aprotinin during 5 years following coronary artery bypass graft
[26] Young PP, Cotton BA, Goodnough LT. Massive transfusion pro- surgery. JAMA, 2007, 297(5) 471 -479.

tocols for patients with substantial hemorrhage. Transfus Med [36] Mangano DT, Tudor IC, Dietzel C, et al. The risk associated

Rev, 2011, 25(4).293 -303. with aprotinin in cardiac surgery. N Engl ] Med, 2006, 354
[27] Nascimento B, Callum J, Rubenfeld G, et al. Clinical review: (4).:353 -365.

fresh frozen plasma in massive bleedings — more questions than [37] Fergusson DA, Hébert PC, Mazer CD, et al. A comparison of

answers. Crit Care, 2010, 14(1) :202. aprotinin and lysine analogues in high — risk cardiac surgery. N
[28] Holcomb JB, Jenkins D, Rhee P, et al. Damage control resusci- Engl J Med, 2008, 358(22).2319 -2331.

tation ; directly addressing the early coagulopathy of trauma. J [38] Maegele M, Paffrath T, Bouillon B. Acute traumatic coagulopa-

Trauma, 2007, 62(2) :307 -310. thy m severe injury:incidence, risk stratification, and treatment
[29]7 Holcomb JB, Zarzabal LA, Michalek JE, et al. Increased plate- options. Dtsch Arztebl Int, 2011, 108(49) :827 - 835.

let ; RBC ratios are associated with improved survival after massive

transfusion. J Trauma, 2011, 71(2 Suppl 3) :$318 - $328. (WH H 19.:2013 ~03 -29)
[30] Spinella PC, Perkins JG, Grathwohl KW, et al. Warm fresh (A HR . B HE)

whole blood is independently associated with improved survival

for patients with combat — related traumatic injuries. J Trauma,

- B - MFEHE - gmal -

(&t B W — BRI LB IE

{E2 AE N A TSR TR A R 1 I A,
G, % 3 T HRRUBIR LB R
BRE, REOAAESE RS RS EHA
WAL TR E A T M B %
Y38 I A T g e A AR A AL B O
A TR A ) 35 023 - 68757482,
Email ; zhcszz@ 163. com, P 3 ; zhes. chi-
najournal. net. cn, & 304k ok £ fb i,

WIS ATIRER, L. Y7 —
e i P %
ATETOH R R E 22/
ik, &R ER, —BRH
—FEP T, KA T AR (1) R
B XRIEXFZER KRN, IR
AR S R LB R (2) 4k
B FTTE AL RNZ U A B LAt 22 AR B

B (3) AT 2 HENIRLE RFIZ O —
TEHBHEMTRR

BIEFEATFEARNTY LR R, B
BIEEAR W B, B E LAl SR
RELHIR ARBRT —RE& ENHE
DTEBR A B B IR R A H Y &I
HITE] o



