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Massive Transfusion Guideline Example # 2
Michigan Trauma Coalition Clinic Practice Guideline Disclaimer Statement

The Michigan Trauma Coalition (MTC) is a non-profit, membership organization comprised of trauma centers, health care professionals and organizations dedicated to reducing traumatic injuries while developing better care and treatment for trauma patients in Michigan.  The guidelines presented on MTC's website are for informational purposes only and are not meant as advice of any kind.  Please consult your legal counsel before implementing any trauma guidelines.   The guidelines presented on MTC's website are examples only and are not intended to replace clinical judgment.  

MTC makes no representations or warranty, express or implied, about the guidelines or any other items used either directly or indirectly from MTC’s website, and reserves the right to makes changes and corrections at any time, without notice.  MTC accepts no liability for any inaccuracies or omission in the guidelines or in MTC’s website. Any decisions you make based on information contained in the guidelines or MTC’s website are solely your responsibility.  MTC accepts no liability for any direct, indirect, special, consequential or other losses or damages of whatsoever kind arising out of access to, or the use of the guidelines or MTC’s website.   MTC does not assume any legal liability or responsibility for the accuracy, completeness, clinical efficacy, and effectiveness of the guidelines hosted on MTC’s website.  The hosting of these guidelines should not be considered an endorsement of its content, product, or apparatus or refutation of any alternate management strategy.  

By using MTC's website, you agree that the exclusions and limitations of liability are reasonable.  If you do not agree, you must not use the MTC website, including the guidelines.  No materials, including the guidelines from the MTC website, may be reproduced, republished, posted, transmitted, or distributed in any way.  The use of any such material for any other reason, on any other website, or the modification, distribution, or republication of this material without prior written permission of MTC, is strictly prohibited.  
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PURPOSE

The purpose of this protocol is to provide a standard approach to the blood product resuscitation of children with life-threatening bleeding. To optimize the transfusion approach to hemorrhagic shock, a coordinated effort between blood bank personnel and the health care team is needed.  This protocol will serve as a clinical pathway for patients that meet inclusion criteria.
DEFINITION
Massive Transfusion is defined as the replacement of a patient’s total blood volume (80 ml/kg) within 24 hours or the acute administration of more than ½ the total estimated blood volume per hour (40/ml/kg/hr).

Indications for initiation of the Massive Transfusion Protocol include:
1.
Massive blood loss with profound hemorrhagic/hypovolemic shock.

2.
Conditions of disseminated intravascular coagulopathy (DIC)

3.
2 of 3 of the following indicators associated with active bleeding:
· Base deficit ≥ 6 or lactate level ≥ 4 mg/dL

· INR ≥ 1.5

· Hemoglobin ≤ 10 g/dL

POLICY
1.
The Attending Physician, or designee, directly involved in the care of the patient may implement the Pediatric Massive Transfusion Protocol.  When a threshold of 40ml PRBCs per kg has been transfused in one hour or less the MTP should be activated. The staff attending the patient will notify Blood Bank that the MTP has been initiated. 
2.
Blood specimens for type and crossmatch, coagulation studies, full blood count and biochemistry should be drawn as early as possible during the resuscitation.  These must be properly labeled and identified in all situations.  This ensures conservation of “O” group blood cells.
3.
Information that Blood Bank requires:

3.1
Name of physician who implements the protocol.

3.2
Patient name, medical record number, age, weight, sex and location where blood must be sent.

3.3
Status of sample for typing and cross-matching
· Must still be collected

· Being collected

· Sent to blood bank

3.4
It is the responsibility of the physician who is in charge of the protocol (or his designee) to notify the Blood Bank of a change in location of the patient and to redirect where the blood is being sent.
POLICY (Continued)
4.
Blood bank personnel should stay ahead of all requested blood products, so as to ensure an uninterrupted supply of appropriate blood components.  Transfusion packs should consist of the following:

   4.1                             MTP Product Administration Schedule (for children ≤ 20 kg)*
	1st MTP series
	2nd MTP series
	3rd MTP series
	4th MTP series
	5th MTP series

	1 U PRBCs
	1 U PRBCs
	1 U PRBCs
	1U PRBCs
	1 U PRBCs

	1 FFP 
	1 U FFP
	1 U FFP
	1 U FFP
	1 U FFP

	
	1 U Platelets
	1  U Platelets
	1U  Platelets 
	1 U Platelets


Cryoprecipitate**

Factor VIIa ***
OR

    4.2                          MTP Product Administration Schedule (for children 20 – 49 kg)*
	1st MTP series
	2nd MTP series
	3rd MTP series
	4th MTP series
	5th MTP series

	2 U PRBCs
	2 U PRBCs
	2 U PRBCs
	2 U PRBCs
	2 U PRBCs

	2 FFP 
	2 U FFP
	2 U FFP
	2 U FFP
	2 U FFP

	
	2 U Platelets 
	2 U  Platelets 
	2U  Platelets 
	2U Platelets 


Cryoprecipitate**

Factor VIIa ***
OR

⁫
      4..3                        MTP Product Administration Schedule (for children > 50 kg)*
	1st MTP series
	2nd MTP series
	3rd MTP series
	4th MTP series
	5th MTP series

	4 U PRBCs
	4 U PRBCs
	4 U PRBCs
	4 U PRBCs
	4 U PRBCs

	4 FFP 
	4 U FFP
	4 U FFP
	4 U FFP
	4 U FFP

	
	1 platelet pheresis 
	1 platelet pheresis 
	1 platelet pheresis 
	1 platelet pheresis 


Cryoprecipitate**

Factor VIIa ***
*The Nursing staff attending the patient must provide the Blood Bank with the patient’s weight
** Cryoprecipitate may be ordered, as indicated, at the discretion of the attending physician

*** Factor VIIa: 25-50 micrograms per Kg IV; maximum 3 doses. Obtain Factor VIIa from Pharmacy
5.
The physician (or designee) who implements the protocol is responsible for ordering cessation of the protocol when the patient’s condition has been stabilized or when resuscitative efforts are terminated.  If the care of the patient has been transferred to another attending or senior resident physician, then that physician also inherits responsibility for ending the Massive Transfusion Protocol.  The physician (or designee) will inform the blood bank that the Massive Transfusion Protocol has been terminated.

POLICY (Continued)
6.
Nursing Staff Responsibilities:

6.1
The RN should immediately upon implementation of the protocol and every sixty minutes for the duration of the protocol draw the following Lab Values:

· Arterial Blood Gases with lactate

· Complete Blood Count

· PT-INR, PTT, Fibrinogen, Ionized Calcium

· Labs should be drawn on schedule even if all products have not been infused.The RN assigned to the MTP shall note the amount of products infused at the time of the lab draw.

6.2
Upon receiving an order to initiate the Massive Transfusion Protocol, the charge nurse will immediately assess staffing to manage the protocol.

6.3
One Registered Nurse should be assigned the responsibility of managing the protocol to ensure timely access and administration of the blood components.

6.4   The RN assigned to the patient will be responsible for performing the double check (policy 3140) to verify patient identification. The identity verification should be documented on the Blood Product Issue and Trans fusion form.   
6.4
The RN should designate a transporter to pick up and deliver all blood specimens and products throughout the protocol.

6.5
When the protocol is discontinued, the RN will notify the Blood Bank.

7.
Blood Bank Responsibilities:

7.1
Once MTP is initiated, immediately prepare first blood pack.  Type specific RBC’s as soon as the patient’s blood type is known.

7.2
Blood products are to be transfused as indicated in the tables in Section 4

          The nursing staff must notify Blood Bank when the next blood pack should be processed.

7.3
Automatic processing of the next blood pack will stop when the physician, who implemented the protocol, or designee, calls and stops the MTP.

7.4
RBC’s stored for < 14 days will be preferentially used for all RBCs while the MTP is in effect.  If those are not available, then RBCs of the lowest storage age should be dispensed.  

7.5
To permit for plasma to be available with the first blood pack, adequate amounts of AB thawed plasma will be available in the blood bank at all times.  Once they are used, they must be replaced immediately in preparation for the next patient.

8.
Clinical Laboratory Responsibilities:

8.1
All specimens for STAT testing on Massive Transfusion Protocol patients should be sent to the laboratory marked Massive Transfusion Protocol.  These specimens should be given the highest priority for processing, and lab staff should immediately phone the results to the RN  in charge of the protocol or her designee.  These results should then be communicated to the physician in charge to determine further replacement requirements. 
 

POLICY (Continued)
9.
Role of OR Staff (when patient is expected to go to the OR):
9.1
The physician who initiated the protocol, or the designee, must immediately notify the OR when he or she expects a patient requiring the MTP is going to require surgical intervention.  The OR front desk is responsible for notifying anesthesiologists, anesthesia technicians, nurses and Blood Bank.

10.
Maintenance of Normothermia:

10.1
Prevention of hypothermia should be given a high priority.

10.2
The Level One Rapid Transfuser or Ranger Blood Warming System should be utilized for the administration of all blood products.

10.3
A Bair Hugger, radiant warmer, or similar device should be utilized for all MTP patients until normothermia is sustained

10.4
The ventilator humidifier may also be heated if necessary to obtain normothermia.

10.5
Warming measures in the Emergency Center Resuscitation Module should be utilized to assist with obtaining and maintaining normothermia.

11.
End Point Resuscitation Goals:
11.1
No evidence of micro-vascular bleeding or coagulopathy
11.2
Control of bleeding in the Operating Room

11.3
PTT less than 50 seconds

11.4
PT less than 16 seconds

11.5
Fibrinogen greater than 100 mg/dl

11.6
Platelets greater than 75thou/cu mm

RESPONSIBLE PERSONS

Attending Surgeon/Physician

Registered Nurse

EQUIPMENT
Level One Rapid Transfuser (PIV larger than 18)

Ranger Blood Warmer

DOCUMENTATION
Blood Product Issue and Transfusion Form

ER Trauma Resuscitation Flow Sheet
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