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bl nh nghia

Truy0Dn mau khii I00ng I0n (TMKLL) d00c dl nh nghta di a trén th0 tich mau m0Ot hol ¢ thO tich
mau di0c truyln.

C6 nhilu d0 nh nghta vl TMKLL. TrdOc day, ngi0i tri0ng thanh d00c truyln 10 d0n vO hing
cOu long trong vong 24 gi0l d0 dUi phé vi chl'y mau nllng va khong kil m soat dilc gli la
TMKLL [2], [14]. Tuy nhién, d0 di0u tr0 nhanh chdng va hilu qul hin, di nh nghia nay da thay
dli nhO truyOn 3 din vl hiing cOu long qua 1 gil do mit mau khéng kil m soat dilc [9]. MOt sO
dl nh nghta khac nhl truydn m0dt nda thd tich mau trong vong 4 gil, hol ¢ truydn hin mOt |0 n thO
tich mau trong vong 24 gil (th0 tich mau ngi0i tr0 0 ng thanh khol ng 70 ml/kg), hay mit mau
nhidu hO'n 150 ml/phut [2], [14].

Tr0 em c6 nhng ddc dil m khac bilt quan tring so vl i nglUi l0n nhi thO tich mau, kh0 nang
chOu di ng khi mOt mau, mdc d0 hemoglobin va hematocrit thay dii theo tulli. Vi vy, TMKLL
dilfc dinh nghtal diit0Ong nay la sO truydn nhidu hOn 40 mL mau/kg (thO tich m&u binh
thOOng O trD em khong 80 mL/kg) [14].
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Damage Control!
We need Massive
Amounts of Blood!!
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TRAUMA

* Fluid administration
 Operative exposure 1

Coagulopathy

\ Hypothemia

DEATH TRIAD
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"THE BLOODY VICIOUS CYCLE"

Major Torso Trauma
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Ficure 1. The pathogenesis of the bloody vicious cycle
following major torso trauma is multdfactorial, but usuallv
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RMi Al n AANA MmAn

o Coagulopathy | <

E ‘:-\. L}
{ | Acidosis |
% . 1 “-_--__| g
Severe trauma|—» | Bleeding |—i» | TiSSUe |/
_ | hypoxia | '
A : - Hypothermia 'I
- . /" [ Dilution of
Colloidand |~ , | coagulation factors
crystalloid infusion, ./ and platelets
P 4 _F
“~a| Massive RBC | __—
transfusion

Fig 1 Pathogenesis of haemostasis abnormality in MT. Dilutional
coagulopathy, activation of inflammatory mediators, hyperfibrinoly-
sis, thrombocytopathy, and metabolic abnormalities (hypothermia,
hypocalcaemia, and acidosis) all contribute to the pathogenesis of
the haemostasis abnormality in massive haemorrhage.
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= Prolongation of the QT interval (ST

segment portion) Is typical of hypocalcemia.
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Serum polassiem

Typical ECG appaarance

Possible ECG abnormalitios

Mikd {5.56.5 mEqsL)

Moderate (6.5-8.0 mEg/L)

Severe (8.0 mEg/L)

Peaked T waves
Prolonged PR segment

Loss of P wave

Prolonged ORS complex
ST-segment elevation

Ectopic beats and escape rhythms

Progresswve widening of QRS complex
Sine wave

entricular fibrillation

Asystole

Axis deviations

Bundle branch blocks

Fascicular blocks

_
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NovoSeven® Mode of Action
Eptacog alfa (activated)

Tissue factor (TF)/FVIIa,
or TF/rFVIIa interaction,
““isTnecessary to initiatiate

haesmostasis

At pharmacological
concentrations rFviia
directly activates FX

on the surface of locally
activated platelets.

= This activation willinitiate
Thrombin the “thrombin burst”
independently of FVIII
and FIX.

Va This step is independent
of TF.

The thrombin burst leads
Prothrombin to the formation of
L a stable clot

Thrombin Fibrinogen
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Massive transfusion protocol (MTP) template

Tha Informaticsn bedoey. darwelogaed I'.{;;mwnq.lm. targadly cosers areas that should be mcludied in 3 local MTP. This
pTipdatn Can b uied b davidos §n TP b ol Thie sebds ol The bz | srotSuion’s palben] pojeilaisn eomd frkdint

Senior chnician delermines thal patient meets erilenia for MTP activation

A J

Basaling,;

Full biood count, coagulation screen (PT, INR. APTT, fibrincgen), blochemistry,
artenal blopd gases

A 4

Notify transfusion laboratory (insert confact no.) ta:

‘Activate MTP'
v

Laboratory staff

= Motity hasmalologisttransiusion specalist

¢ Prepary and issue blood components
i redqueslied

* Anticipabe ropead testing and
Bood companant rquinsresnts

* Minimisg sl henanund lmes

= Cormider aial resources

Haemalologisttransfusion
spacialist
* Linish raguiarty weth lnkbcmbony
ared chinacal lnam
+ Asaisd in inferpredation of resdlts, and
mcftsa on blood componant suppon

A4

Senior clinician
* Request:®
5 4 yrits REC

» Coprvsithar:e +
1 acuk Fmpeanic dose plabsiols
Iranaemmic o in iraumas patients

® Include:®

o erpapracpitaby if brncgen < 1 gl
3 O sy spesd relgasans

v

Bleeding controlled?

YES v NO m—

Hotify transfusion laboratory to:
‘Cease MTP

OPTIMISE:

= guygenalion

* candiac oubpul
= lisgume perfusion
= reedabolic stata

MONITOR

fervary 20-60 mina):

= full blood count

= CoBGUIAEON SCreEn
= ioniged calcaim

= arterial biood gases

AIM FOR:

= lamparature = 3500
spH=72

* Base eutass < =6

= [aciate < 4 mmaoliL

= Ca* = 1.1 mmolll

» platoleds > 50 = 10°1L

= BTIARTT < 1.5 = normal
=« INR %15

= fibrincgen > 1.0 gL

12/14



Truyln mau khiil0Ong I0n

Viot b0di Bién tOp vién
ThO ba, 20 Thang 6 2017 20:13 - LOn cOp nhOt culi ThO ba, 11 Thang 4 2023 06:27

Transfusion Management of Massive Haemorrhage s e

Patient bleeding / collapses
Ongoing severe bleeding eg:150 mils/min / Clinical shock
Administer Tranexamic Acid especially in Trauma
(1g bolus followed by 1g infusion over B hours) (within 3 hours of
L )]

Insert local
Activationn Tel Mumber(s]

-Emrf_nr-w O red coells
——— Activate Massive Haemorrhage Pathway
* Time to receive at this clinical Call for help
*Group specific red cells AErt Emergency TEpanse tearm [inchudng
blood transfusion laboratory, portering
* X recl cells transport sLalf)
Cormulten involsement ede rtial
ransfusion lab W
L - '/'_ Take bloods and send to lab:
. . Continuous cardiac
Consultam Haematologist T MM, FBC, PT, APTT, fibrinogen, U+E, Ca
NPT: ABG, TEG / ROTEM if available |_monitoring
angd
Order MHP 1 Prevent H'rppﬂmmll .
) Red celly® 4 it Lse Fluid mﬂlh“'lf-l‘
STOP THI FEP & s Used forced air warming blankoet
T oy~ [*Emergency O blood, group specific
BLEEDING blaad, XM blood depending on e o
i Consicler .+
\L vt j chiorice 10% over 10 mins
I EIH_H- r
| MHP 1 4 patks cryoprecipitate |
Haemorrhage Control - fibrinogen « 1.5/ (<2g/ in
Direct pressure [ tourniquet if abstetrc hasmorrhage] or as
Stabalise Fractures Reassess guided by TEG / ROTEM
S | i gion - id Sunpected continuing hasmorrhage
e e requiring further transfusion Alms for
e Take bloods and send to lab. S~ therspy
Endoscopic techniques FBC, PT, APTT, fibriragen, L+E, Ca™ i 810 |
NPT: ABG, TEG [ ROTEM i available g/dl
Obstetric technagues / Matelets =75 x 1000
- FT rati <15
Haemostatic Drugs ' i Order MHP 2 APTT ratio <18
Vit K and Prothrombin comples Red cells 4 units Fibrinogen »1.5g/1
m-:dh warfarinsed FEP 4 units Ca’ »1 mmsl/f]
patients : Platelets 1 dose [ATD) Temp » M
discuss with Consultant rlqu!-n.? MI o pH » 7,35 [on ABG)
Haematolagist ryoprecipeate Monitor for hyperialasma —F
if fibrimogen <1.58/ (or < 2g0 in clstetric ;
Give MHP 2 I
Cell salwage if svailable and =
appropriate
Consider ratios of other
vy Once MMP 2 administered, repeat Blaods:
1 unit of red cells = £.250 mis FBC, FT, AFTT, fibrinogen, U+E,
salvaged blood NFT: ARG, TEG / ROTEM i available
to inform further blood component

requasting: ‘goal-directed tharapy”

Thromboprophylaxis should be considered when patient stable
ABG = Arterial Blogd Gas APTT = Agtivated partlal thromboplastin thme ATD- Adult Therapeutic Dose
FFP- Fresh Froren plasma MHF — Masshee Harmorrhage Pack NPT = Mear Patient Testing

—Fi—Prothrombin-Fime- HEROTEN-Thromboriastography —————————Sht—Crosematchr
13/ 14 304i




Truyln mau khii l00ng I0n

Vilt bOi Bién t0p vién

ThO ba, 20 Thang 6 2017 20:13 - LOn cOp nhOt culi ThO ba, 11 Thang 4 2023 06:27

Traumatic haemorrhagic shock

| Hermodynamic management | Frlmurg gu-al | Coagulation management |
Stop the )
P Tranexarmic acid
| Fluid rns-iﬁtrta'hun | i i
I inifusion of 35 ovar 30
| Goals of AP | |
- + T
Without TBI With TBI (GCS =8) Ao T'“ ares
80 = SAP 5 90 mmHyg 5AP & 120 mmHg I ]
I | Without TEI with TBI (GCS 58)
l Hb 7-2 g.dL Hb = 10 g.dL?
| Fallure to uhtaln goals of AP | PTIAPTT < 1.5 narmal | | PTIAPTT < 1.5 x normal
Platelats = 50,107 L Platelets = 100.10° L
Early admlnlﬂralmn of vasopressor Flhﬁmgan z1.52 gL' | | Fibrinogen = 1.5-2 g.L*
E naphnnn I
-Elart at T
Titration of fluid resuscitation Pravantion of acidosis
MNerrmeathermia

Figure 1 Flowchart of initial management of traumatic hemarrhagic shock. =
therapeutc pranty is m 0 stop -
and blood mansius

rEUma.

g'kgimin
+
Indicas of praioad responsivinass
mickers o thaue anygenasen lonised

Eurj:ﬂl mnh'nr an Ingrlpllln ambolization

Cat+ = 1.1-1.3 mmolil

g contral

t‘;'ﬂ-'h-:hr'_ 435 long 25 This E'EE':'II"“ is I'CIT :G" mrolled, e ph ..-S-l"lﬁl' Tl

'rE'=.;E D B2

F, sysiolic amedal pressure: TR,

thie afute phade of erpurmbtic bérmoohagic shack, the
I""-"-\:CIE'T. Lid nacUsCIETon, Vasap Massae,

uma e
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