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Ratio-based Transfusion

Review  » J Clin Med. 2021 Jan 17;10(2):320. doi: 10.3390/jcm 10020320.

Whole Blood, Fixed Ratio, or Goal-Directed Blood
Component Therapy for the Initial Resuscitation of
Severely Hemorrhaging Trauma Patients: A Narrative
Review

Whole blood
Fixed ratio

Goal-directed blood component therapy
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Ratio-based Transfusion

Damage Control Resuscitation (DCR)

Rapid diagnosis

Surgical control of bleeding and ~ Antifbrinolyic vl
resuscitation must happen
simultaneously ./
Limit secondary blood loss ot 111
) . arly 1:1:1
Rapid anatomic Rk
SRS Permissive strategy

Prevent coagulopathy hypotension

Clin Exp Emerg Med. 2020 Mar; 7(1): 5-13.
Published online 2020 Mar 31._ doi: 10.15441/ceem 19.089

Damage control resuscitation
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Ratio-based Transfusion

Clinical experience in Operation Iraqi Freedom and Operation
Enduring Freedom: In combat casualties requiring major
resuscitation (10—40 units of blood products)

Minimizing crystalloid

- 5-8 L of crystalloid during the first 24 hours
- 50% of standard resuscitation practice

- Thawed plasma as a resuscitation fluid

!

- Less coagulopathic bleeding

- Warm, euvolemic and non-acidotic, with a normal INR and
minimal edema in ICU s 3007 P07 10 ot 101087 O 1505212

- More quickly extubated Damage control resuscitation: directly addressing

the early coagulopathy of trauma



Ratio-based Transfusion

Classically, traumatic coagulopathy is thought to be due to the
consumption of coagulation factors and dilution from intravenous
blood and fluid therapy.

Coagulopathy may be present at the time of admission

- Before significant resuscitative fluid has been given
(not d/t dilution)

- Acidosis-induced coagulation factor dysfunction

- Coagulation factor consumption

- Hypothermia-induced failure of platelet activation

- Hypoperfusion induce early traumatic coagulopathy

> Ann Surg. 2007 May;245(5):812-8. doi: 10.1097/01.51a.0000256862.79374.31.

Acute traumatic coagulopathy: initiated by
hypoperfusion: modulated through the protein C
pathway?



Ratio-based Transfusion

Multicenter Study > J Trauma Acute Care Surg. 2012 Jan;72(1):106-11.
doi: 10.1097/TA.0b013e3182410a3c.

Changes in massive transfusion over time: an early
shift in the right direction?

8 MT (% patients)

-=- |SS
-+ Median 24hr PRBC

2004 2006 2008
Year ".
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발표자
프레젠테이션 노트
MT가 필요한 환자는 줄고, 오히려 ISS는 증가됨. 


Ratio-based Transfusion

Earlier, more aggressive attainment of high transfusion ratios
- May shift overall blood requirements below those which
currently define massive transfusion

Definition of massive transfusion: > 10 units of pRBC in 24 hours
Sub-MT group (7< units of RBC <10) during recent time period

- Significantly higher transfusion ratios
- Greater percent of 6-hour/24-hour FFP and PLT



Ratio-based Transfusion

Comparative Study > JAMA Surg. 2013 Feb;148(2):127-36. doi: 10.1001,/2013jamasurg.387.

The prospective, observational, multicenter, major
trauma transfusion (PROMMTT) study: comparative
effectiveness of a time-varying treatment with
competing risks

Higher plasma:pRBC and platelet:pRBC ratios
—> survival benefits in the first 6 hours

Patients with below 1:2 were 3 to 4 times more likely to die than
patients with ratios greater than 1:1



Ratio-based Transfusion

Clinical Trial > JAMA. 2015 Feb 3;313(5):471-82. doi: 10.1001/jama.2015.12.

Transfusion of plasma, platelets, and red blood cells
in a1:1:1vs a 1:1:2 ratio and mortality in patients with
severe trauma: the PROPPR randomized clinical trial

Large, multicenter, randomized control trial
Plasma:platelet:pRBC ratio 1:1:1 vs 1:1:2

No significant difference in mortality at 24 hours to 30 days

In 1:1:1 group
Increase in early hemostasis
Decreased in deaths due to bleeding during first 24 hours
No increase in transfusion-related complications
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Ratio-based Transfusion
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Lab Med. Spring 2015;46(2):e46-52. doi: 10.1309/LMJQNOQCFG4GKQRJ. ',Z!jﬂi':jiﬁﬁlﬁfj



2. Massive Transfusion Protocol (MTP)
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Massive Transfusion Protocol (MTP)

Trauma centers of all levels ACS TQIP
: - MASSIVE
must have a massive transfusion SRR
protocol (MTP). IN TRAUMA
GUIDELINES

ACS e |

TRAUMA
QUALITY
IMPROVEMENT
PROGRAM
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Massive Transfusion Protocol (MTP)

Development of MTP

Written document
All staff should be familiar with the protocol
Especially important in smaller trauma centers where MTP initiations are rare

Based on Damage control resuscitation
- Ratio based blood products
- Immediate availability of RBC, plasma, and platelets

Should be developed by multidisciplinary committee
- Blood bank, emergency department, anesthesia, trauma service
. MNEDg|El
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jou rauma enter

MTP Leader

» Trauma leader/O3| 1t 2HE|

« =% 0|5 Al Ofx 1t 2HE
staff 0| #|(010-3064-0274)
MTP &% 1A

MTP Guardian

T-bay/OR/ICU-nurses.

MTP pack 2|2|/=&/F 0.
Leader?} X|A|Et RBC £0f
ZH==ofl w2t Frp XHE 2|2

MTP runner

.

Ue BRY, TSHHUSAL
+=H 9|2 M/sample/MTPZt
M EsEY =3 R MY

MTP feedback

.

Blood Bank : & 5775
T-bay : & 7565

Anes. Staff(Duty) :
(010-3064-0274)/ #86699
Anes. Nurse : @ 7528
Trauma staff(Duty) :
(010-2901-7763)/ #87733

2021.6.22

Ajou University Hospital
Trauma Center

Quality Improvement Team

assive

ABO sampling

Vascular Access (7 156 014 x2, 22 Al MaC cath)

ACTIVATION : MTP button + FMS setting

Universal donor MTP pack

0/2/4 ( )

If < 8hr
Tranexamic
acid

%

POCT
BGA
Electro i }
Lactic, Hb
qlhr

Type-matched MTP pack
+4

Hgb, Hct,
Plt , Ca®*
q3hr

MTP 2pack
ZF oLt
Plt con. 6u
3g Caglc

Definitive
Hemostasis ?

T

TERMINATION : mTP T & X

uoisuajodAH anissiwiad

ransfusion rotocol

MTP Indication

% HEMODYNAMIC INSTABILITY and
<+ EVIDENCE of ACTIVE BLEEDING

v' THORAX / ABDOMEN / PELVIS /
EXTERNAL

** ABC score 2 2

v SBP< 90
v  HR 2 120
v’ positive FAST

v Penetrating injury in torso

* If @ angle < 63° : Cryo. 10 units
*IfLY3023%:TXAlglIV

* If INR 21.7 or aPTT 263 : 4 FFP

* If fibrinogen < 100mg/dL
: 10 Cryo.

* |f PLT < 75 x10°/L or anti-PLT meds:
Plt conc. or apheresis

* If TBI : PLT Goal > 100 x10°/L

* If i CaZ*< 4mg/dL : 3g Ca glc.

» Before definitive hemostasis

v Target BP: Sys BP <100

v" mean BP > 60

v ot Rl S &K AHE
v TBl or over65 = & 7|




Massive Transfusion Protocol (MTP)

Activation of MTP

MTP Leader ABO sampling MTP Indication

+ Trauma leader/0t 1t & ] Vascular Access (xx 186 014 x2, Ha Al MAC cath)
. A% o|= Al it Sl ) % HEMODYNAMIC INSTABILITY and
staff 0| 7|(010-3064-0274)

«+ EVIDENCE of ACTIVE BLEEDING
MTP A2 ol

ACTIVATION : MTP button+ FMS setting & o IRRARLCLOVE VL)

. EXTERNAL
MTP Guardian
«* ABCscore 2 2

v SBP< 90

v  HR 2 120

« T-bay/OR/ICU-nurses. Universal donor MTP pack
+ MTP pack 2|Z|/+=&/F 0.
+ Leader7} X|A|$ RBC £0f 0/2/4 ( )

40l wat Frp XHE o) 2
v’ positive FAST

MTP runner v Penetrating injury in torso
‘ | pe-matched MTP ‘_i B Ay
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Massive Transfusion Protocol

Universal O+ RBC 2™4 units
" Immediately available in T-bay

ABO sampling should be done
before O+ RBC transfusion
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Massive Transfusion Protocol

CRER SLV TP PRV LTV

+* ABC score = 2

« T-bay/OR/ICU-nurses. Universal donor MTP pack

+ MTP pack 2|Z|/=8/F 0. 0/2/a ( v SBP< 90
+ Leader?} X|A|$t RBC 0 v >
N3=off et Frp AL 2|2 HR 2 120
v’ positive FAST
MTP runner

v' Penetrating injury in torso

POCT -
» Type-matched MTP pack it < 8he
o 7t HEQ TSHEEZIS AL BGA |
- YOo|Z| A-Ir/;amj;ﬁ'rpﬂ- Electro 4 +4 Tranexamic
o R b o Lactic, Hb et

* If @ angle < 63° : Cryo. 10 units
* IfLY3023%:TXAlglV

N+ +Y L Y

+ MTP feedback athr

Hgb, Hct,
Plt, Ca®* .. MTP 2pack
q3hr Definitive ZFolopct

. Plt con. 6u
Hemostasis ? 39.Ca gle
q6hr
w

TERMINATION : MTP S & At

Blood Bank : & 5775
T-bay : & 7565

Anes. Staff(Duty) :
(010-3064-0274)/ #86699

* IfINR 21.7 or aPTT 263 : 4 FFP

* |f fibrinogen < 100mg/dL
: 10 Cryo.

e If PLT < 75 x10°/L or anti-PLT meds:
PIt conc. or apheresis

e If TBI : PLT Goal > 100 x109/L

22+~ Ao

Anes. Nurse : & 7528
Trauma staff(Duty) :
(010-2901-7763)/ #87733

Communication is the most important!
Blood product delivery should continue to the site of patient care
- T-bay, operating room, angiography suite, ICU...
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Massive Transfusion Protocol

Use a rapid transfuser
with warmer

To prevent hypothermia
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Massive Transfusion Protocol

Endpoint of Massive Transfusion Protocol

Decision should by made by the trauma surgeon in conjunction with the anesthesiologists

Anatomical criteria: Control of Bleeding
Physiologic criteria: Normalizing hemodynamic status

Ratio-based Transfusion ____ M Goal-directed Transfusion
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Massive Transfusion Protocol

Plasma Thawer

= Helmer
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Massive Transfusion Protocol
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Massive Transfusion Protocol

Monitoring system performance in massive transfusion

Review cases of massive transfusion with the following
complications
- Coagulopathy
- Thrombotic complications
- ARDS
- Other transfusion reactions
- TACO (transfusion-associated volume overload)
- TRALI (transfusion-related acute lung injury)
- Hemolytic transfusion reaction
- Over-transfusion of RBC
- Death
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Massive Transfusion Protocol (MTP)

Journal of Trauma and Injury 2020; 33(2): 74-80.
Published online: June 30, 2020

DOL: https: / /doi.org /10.20408 /{ti.2020.022

Effects of Massive Transfusion Protocol Implementation in
Trauma Patients at a Level | Trauma Center

Hyun Woo Sun, M.D., Sang Bong Lee, M.D., Sung Jin Park, M.D., Chan Ik Park, M.D., Jae Hun Kim, M.D.

Department of Trauma and Surgical Critical Care, Pusan National University Hospital, Busan, Korea

Before MTP implementation vs After MTP implementation

No significant difference in the clinical outcomes
Rapid and balanced transfusion after MTP implementation
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