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UPDATING THE PROTOCOL 

This protocol is updated in year 2023 and will be reviewed in a minimum period of three 

years (2026) or sooner if new evidence becomes available. When they are due for updating, 

the Chairman of the protocol and the committees of the related speciality will be informed. 

A multidisciplinary discussion will be held including on the scope of the revised protocol and 

the revision will be done accordingly. 
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      TITLE 

Massive Transfusion Protocol (MTP) for trauma patients presenting with exsanguinating 

haemorrhage in hospitals with on-site Blood Banks. 

INTRODUCTION 

 Trauma is the leading cause of death worldwide in persons under 40 years and accounts for 

approximately 10% of all deaths in general. Almost 50% of patients with the lethal outcome within 

the first 48 hours after trauma dies from uncontrolled bleeding (8). On average, one in four trauma 

patients arriving in the trauma bay is already coagulopathic and in approximately 3 - 6 % of these 

situations, the exsanguinating haemorrhage requires massive transfusions. 

 Massive Transfusion Protocols for traumatic haemorrhage have been shown to improve 

outcomes if initiated early in the course of treatment (3). The blood and blood products are transfused 

at the Emergency Department or Operation Theatre as soon as possible in emergency potentially 

life-threatening situations; usually in response to on-going haemorrhage. Initiating a massive 

transfusion requires a mechanism to accurately identify patients that will need it as early optimal 

blood transfusion is essential to sustain organ perfusion and oxygenation.  

 A clinical pathway was developed in HSAJB to ensure efficient activation of the protocol, safe 

and rapid delivery of blood products and effective coordination of available resources. 

 HSAJB embarked in MTP for exsanguinating trauma since 2016. Since then, audit and 

feedbacks were analysed and few meeting were organized to update the protocol. Thus in 2023, the 

committees have agreed to make some changes on the activation criteria based on the latest 

evidence, feedback, audit and best practises available.  

 The committees have agreed to use Trauma Associated Severe Haemorrhage (TASH) 

score and only for cases that will go to Operation Theatre (OT) or ICU as the activation criteria for 

Massive Transfusion Protocol for Trauma. 

DEFINITION  

Massive Blood Transfusion 

• Massive transfusion is defined as infusion of >10 units of red cell within 24 hours or a 

transfusion of blood and blood components equivalent to or more to the patient’s total blood 

volume if less than 24 hours. 

• Or Replacement of 50% or more of the estimated blood volume within 3 hours.  

• In children - massive transfusion is defined as the requirement of packed red cells >40 

mL/kg in the first 4 hours or >80 mL/kg in the first 24 hours (11). 
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      Massive Blood Loss 

• Massive haemorrhage is defined as blood loss of 150 mL/min or 50% blood volume within 3 

hours or loss of total blood volume in 24 hours (11). 

 

RATIONALE OF MTP 

Protocolized transfusion for traumatic haemorrhage has been shown to improve outcomes if initiated 

early in the course of treatment (3).  

Factors improving outcomes from exsanguinating haemorrhage are : 

1. Early identification 

2. Early control of bleeding 

3. Initial resuscitation of the shock state  

4. Early initiation of blood transfusions 

5. Early initiation of critical care measures 

Clinical conditions where exsanguinating haemorrhage can occur includes : 

1. Severe intra-abdominal injury (intra-peritoneal bleed or retroperitoneal bleed)  

2. Complex pelvic fractures,  

3. Complex long bone fractures,  

4. Complex facial fractures,  

5. Penetrating chest and high force blunt torso injuries. 

6. Massive bleeding from multiple or any regions. 

OBJECTIVES OF MTP COMMITTEE 

To develop a commonly agreed pathway for Massive Transfusions Protocol for Trauma that will 

ensure the following: 

1. accurately identify patients that will need massive transfusions,  

2. ensure efficient activation of the protocol,  

3. ensure safe and rapid delivery of blood products,  

4. coordinate communications to ensure most effective use of available resources, and  

5. prepare a mechanism for audit and review of the protocol. 
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ACTIVATION OF MTP FOR TRAUMA 

Prediction tools to identify the need for massive transfusions rely on simple scoring systems such as 

TASH Score (Trauma Associated Severe Haemorrhage Score) Table 1. In certain clinical scenarios, 

a senior clinician’s assessment may provide valuable information on the need to initiate MTP. This 

early assessment is vital as injudicious transfusion of blood products may lead to unwarranted 

complications, namely Acute Respiratory Distress Syndrome (ARDS), infection, Multiple Organ 

Dysfunction Syndrome (MODS) and sepsis (5). 

 

TASH Score  

1. TASH Score does not indicate that trauma patients should receive blood; it suggests that they 

should receive blood through a massive transfusion protocol. Meanwhile, the physician must be 

aware that safe ‘O’ blood is available as per usual request before MTP activation. 

2. Predicts the need for massive transfusion based on clinical and laboratory data (Arterial Blood 

Gas for Hb and BE) that can be obtained within 15 minutes in ETD. 

3. TASH score can be calculated by using an MD calculator application with a smartphone. 

 

 

 

MTP Activation Criteria 

1. The decision must be made by the attending specialist (EP/ Surgeon/ Anaesthesiologist) and, 

2. TASH score of more than 16 points (cut-off point for a binary prediction rule probability of MTP 

50%). 

3. If TASH score <17, decision to activate is by 2 attending specialist* 

Exclusion Criteria  

1. MTP should not be started if the patient is hemodynamically stable and, 

2. The patient is planned for further imaging at the Radiology Department. 

Location of activation: 

1. Emergency and Trauma Department or, 

2. Operation Theatre 
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      The following personnel may activate MTP: 
 
1. Emergency Physician 

2. Surgeon 

3. Anaesthesiologist 

 

*In any extreme cases where the managing team are unable to calculate TASH Score due to 

having a difficulty to take blood or failure of ABG machine in ETD OR unreliable TASH Score; the 

decision to activate MTP will rely upon clinical assessment and judgement by the Emergency 

Physician and Surgeon and or Anesthesiologist (2 specialists). 

  

Activation Sequence 

• Once activated, the medical officer will call the Blood Bank MO on call and convey only these 

essential messages:  

o Name of patient 

o Diagnosis 

o TASH Score 

o Name of Specialist who activates the MTP 

o MTP blood coordinator  (name, phone number or speed dial) 

o Safe O has been given or not. 

o Location of activation 

• No other details should be given. 

 

TERMINATION OF MTP 

• When appropriate endpoints are reached, the MTP must be terminated to limit resource 

utilization. 

• The Emergency Physician or Surgeon is responsible for ending the MTP if the patient in ETD 

while the Anaesthesiologist or Surgeon is responsible for patients in OT or ICU.  

• For subsequent MTP Box, the responsibility of MTP coordinator to call blood bank staff to inform 

them regarding the continuation of MTP box or to stand down. However, blood bank staff will call 

the MTP coordinator after 30 minutes from MTP box released to inform stand down (both parties 

need to be informed regarding stand down).  

• Premature discontinuation of MTP should be avoided to minimize catch-up reactive transfusion. 
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      TABLE 1: Trauma Associated Severe Haemorrhage (TASH) Score 

 

 

 

 

 

 

 

 

 

 

 

Variables  Points 

Haemoglobin (g/dl) 
   < 7 
   < 9 
   < 10 
   < 11 
   < 12 

 
8 
6 
4 
3 
2 

Base excess (mmol/L)  
   < -10 
   < - 6 
   < - 2 

 
4 
3 
1 

Systolic Blood Pressure  (mmHg) 
  < 100 
  < 120 

 
4 
1 

Heart rate (beats/min)  
  > 120 

2 

Free intraabdominal fluid (e.g. by FAST) 3 

Clinically unstable pelvic fracture 6 

Open or dislocated femur fracture 3 

Male gender 1 
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NOTIFY BLOOD BANK 
 

TO CEASE MTP IF INDICATED 

MTP WORKFLOW 

Activation in ETD / OT either by: 
-Surgeon 
-Emergency Physician 
-Anaesthetist 

Criteria: 
Trauma Associated Severe Haemorrhage 
(TASH) - Table 1 (point of 17 or more) or 
#  (see below) 

Activate MTP through the Blood Bank 
MO on call  

MTP BOX 1 
2 or 4 UNIT PACKED CELLS (depending 
on previous Safe O supplied) 
4 UNIT FFP   
4 UNIT PLATELET CONCENTRATE 

More MTP Box 

MTP BOX 2 
4 UNIT PACKED CELLS  
4 UNIT FFP   
6 UNIT CRYOPRECIPITATE  

More MTP Box 

Subsequent box, alternate MTP BOX 1 
and MTP box 2 

YES 

NO 

Lab Turn Around Time: 
MTP Box 1: 20 minutes 
MTP Box 2: 20 minutes 
Subsequent box:  20 
minutes 
For COVID/SARI case: 30 
minutes 
 
IMMEDIATELY: 

• Document the details of 
transfusion on blood card 
and blood chart. 

• Return ALL USED & 
UNUSED blood & blood 
component. 

NOTIFY BLOOD BANK 
 

TO CEASE MTP 

NO 

Baseline Investigations: 
i. FBC,  
ii. ABG 
iii. GXM 
iv. Coagulation Profile (PT/PTTK, 

Fibrinogen Level) 
v. BUSE/Creatinine/Se Calcium 
Then monitor ABG closely every 30 
mins  

REQUIREMENTS: 

• All MTP patient will be 
registered (hospital BHT) 

• Blood Form: Name, NRIC, ETD 
RN (2 out of 3 must be correct) 

• At least 2 large bore IV access 
(14/16 /18 G) 

• MTP Kit: 2 GXM forms and 2  
EDTA samples. Subsequent 
MTP Box: 1 GXM form and 1 
sample 

• MTP coordinators: 

• Surgical MO on call in 
ETD/Redzone ED MO 

• Anaesth MO/Specialist 
incharge in OT 

• Blood goes through WITHOUT 
airlock check 

AIM FOR:  

• Temperature > 350C 

•  pH > 7.2 

•  Base excess < –6  

•  Lactate < 4 mmol/L 

•  Ca2+ > 1.1 mmol/L 

•  Platelets > 50 × 109/L  
If involves CNS/ Multiple trauma 
platelet >100 x 109/L 

•  PT/APTT < 1.5 × normal 

•  Fibrinogen > 1.0 g/L 

Important Notes: 
o Level 1 infuser shall be used to complete transfusion within 

20 minutes 

o Dual IV access : First IV access– to transfuse PC. Second 
IV access- to transfuse platelet before other components 

o Single IV access : to transfuse according to this sequence: 
Platelet -FFP/Cryo - P.C 

YES 

*Safe O blood is available as per normal request. 
# In any extreme cases where the managing team unable to calculate TASH Score due to having a difficulty 
to take blood or failure of ABG machine in ETD OR unreliable TASH Score; the decision to activate MTP will 
rely upon clinical assessment and judgement by the Emergency Physician and Surgeon and or 
Anesthesiologist (2 specialists). 

 



MTP HSAJB revised 2023  

 

10 

      CLERICAL AND ADMINISTRATION 

Patient 

• All patient that require MTP must be registered for hospital admission and to be admitted 

to the Surgical Department by default.   

• Identification of patient in ETD for MTP activation shall be on ETD Registration Number 

(RN) until MTP being terminated regardless of the place of termination. 

• If MTP is activated in OT or ICU, identification of the patient is by Name and ETD RN or 

Hospital RN number. 

• All MTP patient must have a hospital wrist tag with ETD RN if MTP activated in ETD. 

• All patient must have at least 2 large-bore IV access (14G or 16G or 18G) for rapid and 

ease of blood transfusion.  

• For unknown patient, his/her name will be identified as UNKNOWN + ED RN + YEAR 

Example: UNKNOWN 1234523. This UNKNOWN identification must be maintained until 

MTP termination. 

 

Patient’s blood sample 

• If initial blood sample is not available, the patient must be given safe O blood followed by 

blood sampling later. 

• Ideally 1st sample requires 2 (two) patient’s sample in EDTA tubes with a GXM form  

• Blood investigations required: FBC, ABG, GXM, BUSE/Creatinine, Coagulation profile 

(PT/PTTK + Fibrinogen Level) 

 

MTP and blood request forms: 

The blood request form will be highlighted at column that required to be filled (Appendix 3) 

• Blood request form for the first sample (first MTP box) must have these informations:  

1. Patient’s Identification - Name, IC number or Passport number (for foreigner) 

and ETD RN.  

2. Patient’s Location  

3. Name and contact number – MTP Activator (specialist) 

4. Name and contact number – MTP Coordinator 

• For unknown patient, his/her name will be identified as UNKNOWN + ED RN + YEAR 

Example: UNKNOWN 1234523. This UNKNOWN identification must be maintained until 

MTP termination. 

• The IC and RN column for unknown patient will be filled with ETD RN. (Appendix 3). 
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      • If there is a minor discrepancy of identification in the sample and form, MTP may be 

processed provided 2 out of 3 identifiers are correct. However, need to be discussed with 

the treating doctor. 

• Blood form must be stamped MTP in red (available in ETD and OT). (Appendix 2 & 3). 

• For all cycles, blood sample and forms are required 

• Subsequent MTP Box and Blood request form  

5. Patient’s Identification- name, IC number or Passport number for the foreigner and 

ETD RN. 

6. For all subsequent cycles, blood sample and GXM forms are required. 

 

Coordinators : 

• Initial blood coordinator is Surgical MO on call in ETD/ Red Zone ED MO (if MTP is 

activated in ED) to ensure blood sample and MTP Boxes are managed effectively. 

• Once the patient in OT, Anaesthesiology MO or specialist incharge OT will be the 

MTP coordinator. 

• All coordinators will be provided with a walkie-talkie for easier communication with the 

Blood Bank staff. 

 

Communication and walkie-talkie: 

• Once MTP is activated, the houseman will go to the Blood Bank to collect the MTP box 1 

together with the walkie-talkie no 1 and 2 (labeled as MTP1 and MTP2) MTP1 for 

ED/Surg/OT and MTP2 for the HO/Runner. MTP3 will be handled by the blood bank staff. 

• Further communication with the blood bank staff is through a walkie-talkie until stand-down. 

• The walkie-talkie MTP1 will be handed over to the surgical coordinator in ETD and 

subsequently to Anaesthesiologist incharge in OT (if patient goes to OT). 

• The walkie-talkie MTP2 will be carried by the doctors who will be responsible to carry the 

MTP boxes till stand down. 

• Upon stand down, all the walkie-talkies will be returned to the blood bank for safe keeping 

and charging. 

 

MTP Boxes: 

• The doctors “running” for first MTP box shall be the HO from ETD. Subsequent boxes will 

be the responsibility of the HO from the male surgical ward. They will carry with them the 

walkie-talkie (MTP2). 

• MTP boxes are kept in Blood Bank. Skip the checking at the blood bank counter or OT 

airlock.  
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Blood chart for blood labels, checklists and stickers.  

•   All chart and checklists will be made available in ETD and OT. 

 

The sequence of blood and blood products transfusion 

•   Single intravenous access: to transfuse platelet before other blood products such as 

PC and FFP. 

•   Dual IV access :  First IV access - to transfuse PC. Second IV access : the sequence 

is as follows : Platelet - FFP - Cryoprecipitate. 

 

TYPE OF EQUIPMENT REQUIRED  

1. MTP Kit: 

a) Dedicated ETD and OT matron/sister to be in charge in preparation of MTP kit  

b) At least 5 MTP kit must be readily available at ETD and OT 

c) MTP Kit Box 1 is consists of 2 GXM forms (already stamped MTP) and 2 EDTA tubes 

with stickers 

d) MTP Kit Box 2 and subsequent boxes: 1 GXM form (already stamped MTP) and 1 

EDTA tube with stickers 

2. ‘Level 1’ fast flow fluid warmer with integrated air detector/clamp 

3. Blood insulated box (Appendix 4) 

• Size should be enough to fit in at least 12 - 16 blood and products 

• Minimum of 3 insulated boxes (labelled as MTP Box) to be placed in Blood Bank.  

• Platelet will be placed in sealed plastic bags and will be attached outside the MTP Box 

• GXM form with MTP Box number and details of the blood and product will be attached 

outside the MTP Box 

 

DETERMINATION OF RATIOS 

• MTP Box 1:  

• 2 or 4 units urgent cross-matched PC, 4 units FFP, 4 units Platelet (depending on the 

previous Safe O supplied). 

• After receiving Box 2, the Blood Bank staff should be notified if MTP is to be continued. 

• MTP Box 2:  

• 4 units full GXM PC, 4 units FFP, 6 units cryoprecipitate. 

• After MTP Box 2 has been supplied, and if MTP needs to be continued, then 

transfusions will be alternating between Box 1 and 2 
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      • The parameters to be monitored every 30 minutes (ionised calcium, ABG) and FBC and 

Coagulation profile if available. 

• All unused blood and products must be returned to blood bank immediately. 

 

PERFORMANCE INDICATOR 

• Return unused blood products are appropriately stored (number of units not properly stored) 

• Number of unused blood returned/number of requests. 

• Number of units not appropriately stored/ number of unused blood returned. 

• 24 hours survival rate. 
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      MTP Kit                  Appendix 2 

 

 

 

 
 
 
 
 
 
 
 
 
 

GXM forms with 

MTP stamp and name 

GXM forms with 

MTP stamp and name 

Labelled with patient’s details 

(must tally with the form 

Labelled with patient’s details 

(must tally with the form 
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      MTP blood form 
 

 

Appendix 3 

*For unknown patient, his/her name will be identified as 
UNKNOWN + ED RN + YEAR 
Example: UNKNOWN 1234523.  
This UNKNOWN identification must be maintained until 
MTP termination. 
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MTP Boxes 

 

 

 

 

 

 

Appendix 4 
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      Communications 

 
WALKIE TALKIE 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MTP activated 

Houseman will collect the MTP Box 1 and 
Walkie-talkie MTP1 (ETD/Surg/OT) and MTP2 

(Runner) from the blood bank 

WT MTP1 WT MTP2 

To pass to 
ETD/Surgical MO in 
ETD                                                                                      

To pass to 
Anaesthesiologist in 
charge in OT when 
patient goes to OT 

Blood runners to 
handle the MTP2 

Stand down 

To return all walkie 
talkies to Blood Bank 

*All communication between the 
managing team and the blood bank 
staffs after MTP activation is 
through the walkie talkie. 

Appendix 5 
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Appendix 6 
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       Appendix 7 

PERAWATAN PESAKIT  

CARTA ALIR PERMOHONAN DARAH SAFE BLOOD O JABATAN 
KECEMASAN DAN TRAUMA HSAJB 

MULA 

INDIKASI TRANSFUSI  

SAFE BLOOD O 

SETUJU TRANSFUSI 

SAFE BLOOD O 

RUN FOR BLOOD DI BANK DARAH 

TERDAPAT INDIKASI TRANSFUSI 
DARAH 

SEMAK KOMPONEN DARAH DAN 
KEIZINAN TRANSFUSI DARAH 

TAMAT 

MAKLUM PAKAR PERUBATAN 
KECEMASAN 

DAPATKAN SAFE BLOOD O   
DI BANK DARAH 

YA TIDAK 

YA 

TIDAK 

TRANSFUSI DARAH KEPADA 
PESAKIT 

TRANSFUSI SAFE BLOOD O   
 KEPADA PESAKIT 

MO JKT HUBUNGI MO/PAKAR 
TRANSFUSI 

AMBIL SAMPEL DARAH DAN ISI 
PERMOHONAN GXM 
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Appendix 8 
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                 Appendix 9 

 

 

   Walkie-talkie MTP 1 and MTP 2 
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	Baseline Investigations:
	i. FBC,
	iv. Coagulation Profile (PT/PTTK, Fibrinogen Level)
	Then monitor ABG closely every 30 mins
	REQUIREMENTS:
	• All MTP patient will be registered (hospital BHT)
	• Blood Form: Name, NRIC, ETD RN (2 out of 3 must be correct)
	• At least 2 large bore IV access (14/16 /18 G)
	• MTP Kit: 2 GXM forms and 2  EDTA samples. Subsequent MTP Box: 1 GXM form and 1 sample
	• MTP coordinators:
	• Surgical MO on call in ETD/Redzone ED MO
	• Anaesth MO/Specialist incharge in OT
	• Blood goes through WITHOUT airlock check
	Lab Turn Around Time:
	MTP Box 1: 20 minutes
	MTP Box 2: 20 minutes
	Subsequent box:  20 minutes
	IMMEDIATELY:
	• Document the details of transfusion on blood card and blood chart.
	• Return ALL USED & UNUSED blood & blood component.
	MTP BOX 1
	2 or 4 UNIT PACKED CELLS (depending on previous Safe O supplied)
	4 UNIT FFP
	4 UNIT PLATELET CONCENTRATE
	AIM FOR:
	• Temperature > 350C
	•  pH > 7.2
	•  Base excess < –6
	•  Lactate < 4 mmol/L
	•  Ca2+ > 1.1 mmol/L
	•  Platelets > 50 × 109/L
	If involves CNS/ Multiple trauma platelet >100 x 109/L
	•  PT/APTT < 1.5 × normal
	•  Fibrinogen > 1.0 g/L
	MTP BOX 2
	4 UNIT PACKED CELLS
	4 UNIT FFP
	6 UNIT CRYOPRECIPITATE
	NOTIFY BLOOD BANK
	TO CEASE MTP
	Important Notes:
	o Level 1 infuser shall be used to complete transfusion within 20 minutes
	o Dual IV access : First IV access– to transfuse PC. Second IV access- to transfuse platelet before other components
	o Single IV access : to transfuse according to this sequence: Platelet -FFP/Cryo - P.C

	Subsequent box, alternate MTP BOX 1 and MTP box 2
	NOTIFY BLOOD BANK
	TO CEASE MTP IF INDICATED

