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PRIMARY LEARNING OBJECTIVES

• DISCUSS MASSIVE TRANSFUSION PROTOCOLS (MTPS) WITH SPECIFIC FOCUS ON OUR NEW 
GRMC MTP.

• BLOOD MANAGEMENT OF SICKLE CELL DISEASE PATIENTS FROM BOTH CLINICAL AND BLOOD 
BANK PERSPECTIVE.

• BRIEF REVIEW OF KEY POINTS FROM PRIOR LECTURE ON BLOOD UTILIZATION, TRANSFUSION 
REACTIONS, AND WHOLE BLOOD.



FINANCIAL DISCLOSURES

• NO RELEVANT FINANCIAL DISCLOSURES

• THE VIEWS PRESENTED ARE NOT A REFLECTION OF CPA, GRMC, OR THE US ARMY







My consiglieres, Ms Edna Pasadilla, MT and Ms Maria 
Courriveau, MT (aka Tom Hagen) 



• “I ALWAYS TELL PEOPLE IN LABS WHERE I WORK, THAT THE WORK OF MASSIVE TRANSFUSION 
IS LARGELY DONE—-AND THIS MIGHT BE OVER SIMPLIFYING —-BUT THE WORK IS LARGELY 
DONE, THE GROUND WORK HAS TO BE DONE WAY BEFORE IT HAPPENS. BECAUSE IF YOU’RE 
TRYING TO FIGURE OUT THE PROCESS WHILE IT’S OCCURRING, YOU'RE DEAD!”

• DR. JOE CHAFFIN



MASSIVE TRANSFUSION BACKGROUND (WHO, WHAT, 
WHERE, WHEN, WHY, AND HOW)

• WHO? MASSIVE TRANSFUSION OFTEN TRAUMA PATIENTS (OB MATERNAL HEMORRHAGE OR 
ANY EXSANGUINATING BLEEDING—GI BLEED) WHO RECEIVE 10 OR MORE UNITS OF PRBCS
OVER 24 HOURS; OR MORE THAN FOUR UNITS OVER 1 HOUR; OR GREATER THAN 50% BV IN 
3 HOURS.

• THESE ARE SOMETIMES AND OBVIOUSLY RETROSPECTIVE CRITERIA.

• STRESSFUL SITUATION.



SUMMARY

• PATIENTS WHO MEET MASSIVE TRANSFUSION CRITERIA, THESE CRITERIA HAVE BEEN VARIOUSLY DEFINED, BUT 
THE COMMON DEFINITION OUT THERE IS TEN UNITS OF RED CELLS IN 24 HOURS. 

• MASSIVE TRANSFUSION IS NOT JUST FOR TRAUMA PATIENTS ANYMORE.  IT’S NOW COMMONLY BEING 
APPLIED TO OB PATIENTS AND OTHER PATIENTS AROUND THE HOSPITAL WITH EXSANGUINATING BLEEDS AND 
MAY BENEFIT FROM THIS AS WELL. 

• A RECENT RANDOMIZED CONTROLLED TRIAL OF 1:1:1 VS 2:1:1 FOUND NO DIFFERENCE IN 24 HOURS OR 30 
DAY MORTALITY BETWEEN THESE TWO DIFFERENT RATIOS. 

• TIMING AND COMMUNICATION ARE CRITICAL DURING MASSIVE TRANSFUSION. TELL US WHERE THE PATIENT IS, 
AND WHERE YOU NEED THE BLOOD, AND IF YOU NEED ANOTHER ROUND OF MASSIVE TRANSFUSION 
PRODUCT. 

• ONE OF THE EMERGING THINGS IS THAT GROUP A PLASMA APPEARS TO BE SUPPLANTING AB AS UNIVERSAL 
DONOR PLASMA, AS DEMONSTRATED IN THE BEST COLLABORATIVE REPORT, BUT FURTHER RESEARCH 
OBVIOUSLY IS NEEDED REGARDING THE OVERALL SAFETY AND EFFICACY OF THAT APPROACH. 







ABC SCORE

• PENETRATING MECHANISM - YES OR NO 

• SYSTOLIC BLOOD PRESSURE OF 90 MM OR LESS 

• HEART RATE 120 OR GREATER 

• FOCUS ASSESSMENT WITH STENOGRAPHY FOR TRAUMA SCAN OR FAST SCAN BEING POSITIVE 

• SCORES OF 2 OR HIGHER WERE FOUND TO ACCURATELY PREDICT THOSE WHO WENT ON TO 
HAVE A SUBSEQUENT NEED FOR MASSIVE TRANSFUSION. THE SENSITIVITY AND SPECIFICITY WERE 
AROUND 75 AND 86%. SO THAT’S A NICE QUICK WAY TO PREDICT WHO’S GOING ON TO GET 
MASSIVE TRANSFUSION







• MTP IS ACTIVATED BY SURGEON, PHYSICIAN, ANESTHESIOLOGIST, OR ED PHYSICIAN. FOR 
INSTANCES IN WHICH THE PROVIDER IS UNABLE TO SPEAK DIRECTLY TO BLOOD BANK, A 
VERBAL ORDER CAN BE GIVEN TO A REGISTERED NURSE.

• OVERHEAD PAGE: “ATTENTION, ATTENTION, MASSIVE TRANSFUSION PROTOCOL TO 
(LOCATION)” THREE TIMES; BLOOD BANK AND HOUSE OFFICER.



WHO AND WHERE? (COMPLEXITY AND 
COMMUNICATION BETWEEN STAKEHOLDERS)

Dotted lines-Specimens
Solid lines-Blood products



WHAT?

• FIXED RATIO TRANSFUSION (RBC:PLASMA:PLTS)



“6:4:1” or “6:6:1”





• “OK, THIS PATIENT MERITS MASSIVE TRANSFUSION.” THEY CALL THE BLOOD BANK AND SAY, “WE’RE 
ACTIVATING MASSIVE TRANSFUSION PROTOCOL. SEND US THE FIRST ROUND OF PRODUCT.” WE 
SEND THE WHOLE “6:6:1 PACK” DOWN TO WHEREVER THEY ARE. THEY TRANSFUSE THE WHOLE 
PACK—-EVERYTHING, AND THEN THEY REEVALUATE AND SAY, “YOU KNOW WHAT? WE NEED 
ANOTHER ONE.” SO THEY CALL US BACK, REQUEST ANOTHER. WE SEND IT. IN THE MEANTIME, YOU 
SEND IT AND, THE BLOOD BANK, BECAUSE NOW YOU’RE ON MASSIVE TRANSFUSION PROTOCOL, 
IS NOW THAWING THE NEXT ROUND OF PLASMA, ALLOCATING THE NEXT APHERESIS PLATELET 
PACK, THEY’RE PREPARING THE NEXT RED CELL UNITS AND LABELING, DOING ALL THAT STUFF SO IT’S 
READY TO GO AS SOON AS WE GET THE WORD FROM THE TEAM. 







WHEN AND WHY?

• EARLIER TRANSFUSION WITH HIGHER BLOOD PRODUCT RATIOS (PLASMA, PLATELETS, AND RED 
BLOOD CELLS), DEFINED AS DAMAGE CONTROL RESUSCITATION, HAS BEEN ASSOCIATED WITH 
IMPROVED OUTCOMES.



ACM-ALL-CAUSE MORTALITY
PROPPR-PRAGMATIC, RANDOMIZED OPTIMAL PLATELET 
AND PLASMA RATIOS
Plasma, platelets, and red blood cells





SUMMARY

• PATIENTS WHO MEET MASSIVE TRANSFUSION CRITERIA, THESE CRITERIA HAVE BEEN VARIOUSLY DEFINED, BUT 
THE COMMON DEFINITION OUT THERE IS TEN UNITS OF RED CELLS IN 24 HOURS. 

• MASSIVE TRANSFUSION IS NOT JUST FOR TRAUMA PATIENTS ANYMORE, AS WE DISCUSSED, IT’S NOW 
COMMONLY BEING APPLIED TO OB PATIENTS AND OTHER PATIENTS AROUND THE HOSPITAL WITH 
EXSANGUINATING BLEEDS MAY BENEFIT FROM THIS AS WELL. 

• A RECENT RANDOMIZED CONTROLLED TRIAL OF 1:1:1 VS 2:1:1 FOUND NO DIFFERENCE IN 24 HOURS OR 30 
DAY MORTALITY BETWEEN THESE TWO DIFFERENT RATIOS. 

• TIMING AND COMMUNICATION ARE CRITICAL DURING MASSIVE TRANSFUSION. TELL US WHERE THE PATIENT IS, 
AND WHERE YOU NEED THE BLOOD, AND IF YOU NEED ANOTHER ROUND OF MASSIVE TRANSFUSION 
PRODUCT. 

• ONE OF THE EMERGING THINGS IS THAT GROUP A PLASMA APPEARS TO BE SUPPLANTING AB AS UNIVERSAL 
DONOR PLASMA, AS DEMONSTRATED IN THE BEST COLLABORATIVE REPORT, BUT FURTHER RESEARCH 
OBVIOUSLY IS NEEDED REGARDING THE OVERALL SAFETY AND EFFICACY OF THAT APPROACH. 



MASSIVE TRANSFUSION REQUESTED

• REMEMBER TO STAY CALM AND THAT YOU ARE NOT 

ALONE.



I AM BEING CALLED ABOUT A MASSIVE 
TRANSFUSION, WHAT TO I DO?

• POSSIBLE MASSIVE

• MASSIVE TRANSFUSION REQUESTED



POSSIBLE MASSIVE

• POSSIBLE MASSIVE COMES AS A RESULT OF CRITERIA GIVEN TO THE TECH TO CALL THE 
PATHOLOGIST.

• I.E. THE PATIENT HAS RECEIVED X AMOUNT OF RED BLOOD CELLS, PLASMA, PLATELETS CRYO.



POSSIBLE MASSIVE

• ASK FOR ALL THE BLOOD PRODUCTS THAT HAVE BEEN GIVEN.

• MAKE SURE THEY ARE “ON TRACK” WITH A RATIO OF 6 RBC, 6 FFP, 1 DOSE OF CRYO AND 1 
PLATELET. 

• EX. IF THEY HAVE RECEIVED ALL RED BLOOD CELLS AND NO FFP, CRYO OR PLATELET, YOU MAY CALL 
TO SUGGEST THESE PRODUCTS.

• CALL TO THE ORDERING CLINICIAN, IF ORDERING LOOKS APPROPRIATE IS NOT REQUIRED.



MASSIVE TRANSFUSION REQUESTED

• IF THE TECH CALLS TO NOTIFY THAT A MASSIVE TRANSFUSION HAS BEEN REQUESTED, 
INVOLVEMENT OF THE PATHOLOGIST IS REQUIRED.

• OBTAIN THE FOLLOWING INFORMATION FROM THE TECH:

• NAME, DOB, AGE AND GENDER OF PATIENT.

• INVENTORY OF O PRODUCTS (NEGATIVE AND POSITIVE) AND AB PLASMA.

• WHETHER TESTING HAS BEEN PERFORMED ON NOT/BLOOD TYPE IF AVAILABLE.

• LOCATION OF PATIENT, ORDERING PERSON IF KNOWN AND PHONE NUMBER.



MASSIVE TRANSFUSION REQUESTED

• CALL THE ORDERING CLINICIAN OR MEMBER OF THE TEAM AND OFFER TO AID WITH 
COMMUNICATION TO THE BLOOD BANK.

• LET THEM KNOW THAT THE PRODUCTS WILL BE UNCROSSMATCHED O NEGATIVE RED BLOOD CELLS 
AND AB NEGATIVE PLASMA.

• IF THEY CHOOSE NOT TO RECEIVE UNCROSSMATCHED PRODUCTS, LET THEM KNOW THAT THEY WILL 
NEED TO PUT IN AN ORDER FOR QUANTITY OF TYPES OF PRODUCTS DESIRED AND THAT A READ-BACK 
WILL BE REQUIRED.

• IF THEY ASK HOW LONG IT WILL TAKE TO RECEIVE CROSSMATCHED PRODUCTS, THIS WILL DEPEND ON 
WHETHER A TYPE AND RE-TYPE IS COMPLETED.  

• IF COMPLETE, APPROXIMATELY 20 MINUTES.

• IF INCOMPLETE, AT LEAST 1 HOUR FOR TESTING AND ISSUING BLOOD.



MASSIVE TRANSFUSION REQUESTED

• REMIND THEM THAT THEY WILL CONTINUE TO RECEIVE BLOOD PRODUCTS IN THE FOLLOWING 
RATIO UNTIL THEY TELL UP TO STOP: 6 UNITS RBC, 6 UNITS FFP, 1 DOSE CRYO, 1 APHERESIS 
PLATELET.

• REMIND THEM TO LET THE BLOOD BANK KNOW WHEN THEY WOULD LIKE TO DISCONTINUE THE 
MASSIVE TRANSFUSION PROTOCOL.

• CALL THE BLOOD BANK TECH BACK REGARDLESS TO LET THEM KNOW OF THE RESULT OF THE 
CONVERSATION.

• ASSESS INVENTORY AND DETERMINE WHETHER ADDITIONAL PRODUCTS NEED TO BE ORDERED OR 
REQUESTED FROM ANOTHER HOSPITAL.



BLOOD MANAGEMENT OF THE SICKLE CELL PATIENT

• WORLDWIDE DISEASE ORIGINATING FROM SUB-SAHARAN 

• 100K PTS IN THE US WITH SS DZ (HOMOZYGOUS SS OR S BETA THAL)

• SICKLING MOST NOTABLY CAUSES MICROINFARCTS/VASO-OCCLUSION (LUNG, SPLEEN, 
JOINTS, AND CNS—10% OF CHILDREN PRESENT WITH STROKES)

• NO DEFINITIVE CURE AT THIS TIME (GENE THERAPY? AND BMT)

• TRANSFUSION DEPENDENT WITH ISSUES OF IRON OVERLOAD (HEART, LIVER, BM DEPOSITION)



WHY ARE SS DZ PTS SO DIFFICULT TO TREAT?

• ALLOIMMUNIZATION, ALLOIMMUNIZATION, ALLOIMMUNIZATION FROM CHRONIC 
TRANSFUSIONS DUE TO LARGELY RH (D, C, AND E) AND BIG K (KELL) ANTIGENS

• 30% OF SS DZ PATIENTS WILL HAVE A POSITIVE AB SCREEN COMPARED TO GENERAL POPULATION 
(10%)

• RISK FOR DHTR DUE TO THESE ANTIBODIES

• HYDROXYUREA TO INCREASE HG F (FETAL HEMOGLOBIN)

• BLOOD HYPERVISCOSITY; DON’T OVER-TRANSFUSE



ALLOIMMUNIZATION

• RH, KELL KIDD, DUFFY

• ANTIBODIES FORM AND FUTURE TRANSFUSIONS NEED TO BE NEGATIVE FOR THE ANTIGEN TO 
PREVENT A DELAYED HTR OR IMMEDIATE HTR

• THIS IS NOT TRUE FOR ALL SS PATIENTS

• PHENOTYPING IS CRITICAL FOR FUTURE TRANSFUSIONS

• BEST DONORS ARE OTHER AFRICAN AMERICANS AS MANY OF THE AFRICAN AMERICAN 
POPULATIONS HAVE SIMILAR RH, KELL, KIDD, AND DUFFY ANTIGENS









SO WHAT IS AN ESTABLISHED REASONABLE HGB
TRANSFUSION TRIGGER?

A. 9 G/DL

B. 10 G/DL

C. 7 G/DL

D. 8 G/DL

E. 6 G/DL



Pathophysiology is simply priming of 
neutrophils in the lung by usually anti-
HLA and/or anti-neutrophil antibodies 
in the donor units.  30% of our body’s 
neutrophils live in the lungs.  Donor 
females pregnant and/or prior blood 
transfusion recipient donors.



This is a transfusion reaction!  Consider 
a pt with CHF or an old frail patient 
who comes in with chronic symptomatic 
anemia and you give he or she two or 
three units of pRBCs for an H/H of 
6/18.  What’s gonna happen?  Young 
and old; Renal failure.



TACO VS. TRAIL (DIFFICULT)

TRANSFUSION ASSOCIATED 
CIRCULATORY OVERLOAD (TACO)

• AT RISK:  CHF, VERY YOUNG/VERY OLD, RF, CHRONIC 
COMPENSATED ANEMIAS. “WHY DO 2 WHEN 1 WILL DO?”  
TRANSFUSE SLOW.

• NO FEVER; USUALLY.

• HYPERTENSION.

• ELEVATED BNP.

• DYSPNEA OFTEN OVER THE LENGTH OF THE TRANSFUSIONS.

• DIURETIC RESPONSIVE.

• TX: LIKE CHF; SLOW OR SPLIT TRANSFUSION.

TRANSFUSION-RELATED ACUTE 
LUNG INJURY (TRALI)

• FEVER.

• HYPOTENSION.

• ACUTE DYSPNEA.**

• DIURETIC UNRESPONSIVE.



ERIC FILLMAN, MD

• EFILER@GRMEDCENTER.COM

• E.FILLMAN@CLINPATHASSOC.COM

• GRMC BLOOD BANK:  830-401-7541

• OFFICE:  830-401-7899

• CELL:  210-823-4500

mailto:efiler@grmedcenter.com
mailto:E.fillman@clinpathassoc.com




CRITICAL TRAUMA PATIENTS

• 19 JUN 2005 (FATHER’S DAY)

• RIGHT LEG TRAUMATIC AMPUTATION FOLLOWING AN IED. 

• 203 BLOOD PRODUCTS.



EMT TRAUMAS

•Blood bank has 4 units of O Pos 
prepared to deliver to the ER for 
“Emergency Release”

•“Trauma Panel” for lab specimens



1614

128

1270

390

1822

539

1341

928

1583

755

1810

949

2152

486

1576

651

2046

832

16081602
1744

298
541

0

500

1000

1500

2000

2500

JAN MAR May July Sep Nov

TF 86
31st CSH

Total Transfused
86th CSH : 17,187

31st CSH : 9,711

Medical Task Force 86
Units Transfused

As of 11 SEP 05

The 86th CSH assumed blood 
operations on 24 Dec 04



CRITICAL TRAUMA PATIENTS

• 19 JUN 2005 (FATHER’S DAY)

• RIGHT LEG TRAUMATIC AMPUTATION FOLLOWING AN IED. 

• 203 BLOOD PRODUCTS.



CRITICAL TRAUMA PATIENTS

• 7 SEP 05: IED, SHRAPNEL LEFT BUTTOCK, BACK, AND LEFT LOWER EXTREMITY
• CRYO: 20 UNITS

• FFP: 64 UNITS

• PLT: 6 UNITS

• RBC: 82 UNITS

• WB: 35 UNITS

• TOTAL: 207 UNITS OF BLOOD PRODUCTS

• SOLDIER IS FROM THE SAME MP UNIT WHO LOST A SOLDIER AT WRAMC AFTER RECEIVING 
203 UNITS ON 19 JUN 05



https://thefallen.militarytimes.com/army-pfc-timothy-j-hines-
jr/980492

https://thefallen.militarytimes.com/army-pfc-timothy-j-hines-jr/980492
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