BLOOD UTILIZATION AND
TRANSFUSION REACTIONS UPDATE
AND SOME OTHER STUFF AS TIME

PERMITS (WB, SCD MGMT, AND MTP)



PRIMARY LEARNING OBJECTIVES

TO GIVE A BACKGROUND ON BLOOD BANK SERVICES AND BEST PRACTICES IN BLOOD
UTILIZATION.

TO PROVIDE CURRENT RECOGNIZED AABB TRANSFUSION REACTIONS AND WAYS TO
RECOGNIZE THEM.

TO PROVIDE A BASIC BACKGROUND ON THE BLOOD SUPPORT OF SICKLE CELL PATIENTS.

IF TIME PERMITS, BRIEF REVIEW OF OUR NEW MASSIVE TRANSFUSION PROTOCOL (MTP) AND
USE OF WHOLE BLOOD IN BLEEDING PATIENTS OUTSIDE OF THE HOSPITAL SETTING.



FINANCIAL DISCLOSURES

* NO RELEVANT FINANCIAL DISCLOSURES

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









https://www.youtube.com/watch?v=RaA6BeepiJM










SO WHAT IS A REASONABLE HGB LEVEL TO TREAT?

OBVIOUSLY WE DON’T TREAT A NUMBER (IE HGB); WE TREAT THE PATIENT, HOWEVER, THERE IS A REASONABLE
TRANSFUSION (HGB) TRIGGER.

RATIONALLY OPTIMIZING ANEMIA AND HEMOSTASIS.

GOAL OF “RESTRICTING” BLOOD UTILIZATION (IE INFECTIOUS AND TRANSFUSION ASSOCIATED
REACTIONS)...MORE TO FOLLOW.

IMPROVE PATIENT OUTCOMES, EFFICIENCY, AND VALUE.

HOWEVER, THERE ARE RELATIVELY WELL ESTABLISHED GUIDELINES FOR A “TARGET” HGB.
REMEMBER ANEMIA IS NOT A DIAGNOSIS IT IS A SIGN OF AN UNDERLYING DISEASE/DIAGNOSIS.
ULTIMATELY GOING BACK TO PATIENT CENTRIC MEDICINE AND TREATING THE DISEASE PROCESS.



“Anemia of chronic phlebotomy”—Avoid




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









EMT TRAUMAS

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

*“Trauma Panel” for lab specimens
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CRITICAL TRAUMA PATIENTS

* 19 JUN 2005 (FATHER'S DAY)
e RIGHT LEG TRAUMATIC AMPUTATION FOLLOWING AN IED.

* 203 BLOOD PRODUCTS.




CRITICAL TRAUMA PATIENTS

e 7 SEP 05: IED, SHRAPNEL LEFT BUTTOCK, BACK, AND LEFT LOWER EXTREMITY
e 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



EVIDENCE BASED MEDICINE

e TRICC TRIAL (“TRANSFUSION REQUIREMENTS IN CRITICAL CARE”)
WAY BACK IN 1999.




CONCLUSIONS
A restrictive strategy of red-cell transfusion is at least as effective as and possibly superior to a liberal
transfusion strategy in critically ill patients, with the possible exception of patients with acute

myocardial infarction and unstable angina.

TRICC Study

The “Transfusion Requirements in Critical Care” study,
published by Hebert et al in the New England Journal of
Medicine in 1999 ( ), is one of the
most important studies in transfusion medicine in the
last 50 years. The authors performed a randomized,
prospective study dividing patients in the intensive care
unit into those who received transfusions “liberally” (only
with hemoglobin below 10.0 g/dL) and on a “restricted”
basis (only with hemoglobin levels below 7.0 g/dL). The
study showed that the restrictive transfusion strategy
was at least as effective as the liberal, with significantly
less in-house mortality in the restrictive group (with the

exception of those with serious cardiac disease).
This is one of the landmark studies in this field, and it is
quoted often to help justify the use of lower thresholds
for transfusion of red cells.


http://www.nejm.org/doi/pdf/10.1056/NEJM199902113400601
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Your search returned 5 results Search Recommendations
= - American College of Surgeon
Society Recommendation § g0
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American College of Don't perform axillary lymph node dissection for !
Surgeons clinical stages | and 1l breast cancer with clinically — -
- filter by-

negative lymph nodes without attempting sentinel

node biopsy. ier by -
American College of Avoid the routine use of “whole-body” diagnostic - filter by- -
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American College of Avoid admission or preoperative chest x-rays for Sl p LI
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Surgeons ambulatory patients with unremarkable history and recommendations
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American College of Don't do computed tomography (CT) for the 3
Surgeons evaluation of suspected appendicitis in children until contlnue t_he
after ultrasound has been considered as an option. Conversation

Download the Choosing Wisely
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Complete lists of recommendations by society can be found by clicking the society name or via individual recommendation pages.

Your search returned 5 results Search Recommendations
Society Recommendation

American Society of Don't obtain baseline laboratory studies in patients American Society of Anesthesiologists -
Anesthesiologists without significant systemic disease (ASA | or [l) elter by - -
undergoing low-risk surgery — specifically complete -
blood count, basic or comprehensive metabolic panel, filter by- -
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American Society of Don't routinely administer colloid {dextrans, - filter by- -
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American Society of Don't administer packed red blood cells (PRECs) in a
Anesthesiologists young healthy patient without ongoing blood loss

and hemoglobin of =6 g/dL unless symptomatic or

Fory DOWNLOAD A PDF

hemodynamically unstable. of all Choosing Wisely
recommendations

American Society of Don't use pulmonary artery catheters (PACs) routinely
Anesthesiologists for cardiac surgery in patients with a Llow risk of
hemodynamic complications (especially with the continue the
concomitant use of alternative diagnostic tools (e.g., .
TEE). Conversation
American Society of Don't obtain baseline diagnostic cardiac testing Download the Choosing Wisely
Anesthesiologists {trans-thoracic/esophageal echocardiography - App

TTE/TEE) or cardiac stress testing in asymptomatic .
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ownload on the

non-cardiac surgery.



https: / /www.sabm.org /wp-content /uploads /2018 /08 /SABM-
Choosing-Wisely-List.pdf
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PRE-OPERATIVE ANEMIA

PRE-OPERATIVE ANEMIA-PT. CENTRIC: A 62 YO GOING FOR A THA VERSUS A 28 YO FEMALE
GOING FOR AN “X” PROCEDURE (FE DEFICIENCY ANEMIA).

CONSIDER 28-30 D PRE-OP WORK-UP.

IT IS WELL KNOWN THAT PTS. WITH PRE-OPERATIVE ANEMIA ARE ASSOCIATED WITH
INCREASED LENGTH OF STAY, ADVERSE OUTCOMES, AND WOUND INFECTIONS.

DON'T “TANK-UP” THE PATIENT PRIOR TO SURGERY. REMEMBER ANEMIA IS A SIGN OF AN
UNDERLYING DISEASE NOT A SPECIFIC DIAGNOSIS.






I'm long on record as stating that in "the old days," when
people used to use a trigger of 10 g/dL of hemoglobin to
transfuse people, that was silly. But now, | fear that the
pendulum has swung the other way, and | hear people saying
very strongly, "Any transfusion with a hemoglobin over 7 is
obviously automatically inappropriate,” and | think that's just
as silly. So again, | know this is a sidebar, Aryeh, but | wonder
if | could get your take on this2 My position is, those are
numbers and we're not treating numbers, we are treating
patients, and | don't want to influence your answer (obviously |
couldn't), but how do you feel about that argument?

“Why give 2 when 1 will do?”















Orthopedic,
Cardiac,
Trauma, and
PPH cases
“game
changer”. No
evidence to
date that it
increases the
risk for




$36/gram; best
effect if given
within first three
hours










Ways to Decrease Blood Utilization
Provided as guidance by South Texas Blood & Tissue Center

Red Blood Cells/Platelets:

# When possible, split platelet units into smaller doses, which is an
evidence-based, practice-based method for adult oncology
inpatients based on the PLADO study (Slichter et al. N Engl J
Med 2010;362:600-613).

#» Avoid prophylactic transfusion of thrombocytopenic patients not
actively bleeding, so platelets are available for actively bleeding
patients needing therapeutic platelet transfusion.

» Consider using platelet counts of 5 x 10° as the trigger for
prophylactic platelet transfusions rather than 10 x 103

Plasma/Cryoprecipitate:

# Evaluate a more permissive policy for Prothrombin Complex
Concentrates (e.g., Kcentra).

#» Consider using tranexamic acid when appropriate.

#» Implement off-label use of fibrinogen concentrate (RiaSTAP or
other FDA approved similar products) to reduce the use of
cryoprecipitate.

“The average decrease in blood donations was
found to be 38%, with some regions showing up
to 67% decrease.”









TRANSFUSION REACTIONS







HTTPS://WWW.AABB.ORG /DOCS /DEFAULT-SOURCE /DEFAULT-DOCUMENT-LIBRARY /RESOURCES /AABB-QUICK-REFERENCE-GUIDE-NHSN-
HEMOVIGILANCE-MODULE.PDF2SFYRSN=30F1600B O



https://www.aabb.org/docs/default-source/default-document-library/resources/aabb-quick-reference-guide-nhsn-hemovigilance-module.pdf?sfvrsn=30f1600b_0




Less than 24
hours versus
Greater than
24 hours is the
cut point for
acute and
delayed.




TRANSFUSION REACTIONS

e ACUTE HEMOLYTIC TRANSFUSION REACTION (AHTR).***

* DELAYED HEMOLYTIC TRANSFUSION REACTIONS (DHTR).

* FEBRILE NON-HEMOLYTIC TRANSFUSION REACTION (FNHTR). MOST COMMON.
* ALLERGIC REACTION.

* TRANSFUSION-ASSOCIATED CIRCULATORY OVERLOAD (TACO).

* TRANSFUSION-ASSOCIATED LUNG INJURY (TRALI).


https://www.aabb.org/docs/default-source/default-document-library/resources/aabb-quick-reference-guide-nhsn-hemovigilance-module.pdf?sfvrsn=30f1600b_4




ACUTE HEMOLYTIC TRANSFUSION REACTION
(AHTR).*#*

DON'T MISS THIS ONE.
MOST COMMON REASON: CLERICAL ERROR/HUMAN ERROR; WE ARE OUR OWN WORST ENEMY.

DEFINITION IS ITS NAME: RAPID DESTRUCTION OF RED BLOOD CELLS DURING, IMMEDIATELY AFTER, OR WITHIN 24
HOURS OF CESSATION OF TRANSFUSION. CLINICAL AND LABORATORY SIGNS OF HEMOLYSIS ARE PRESENT.

ACCOMPANIED BY: BACK/FLANK PAIN, CHILLS /RIGORS, DIC, EPISTAXIS, FEVER, HEMATURIA, HYPOTENSION,
OLIGURIA/ANURIA, PAIN AND/OR OOZING AT IV SITE.

1:76000 (1/1.8 M FATAL).

80% ALONE PRESENT WITH SIMPLY FEVER AND CHILLS; EARLY, EARLY EARLY (WITHIN THE FIRST
15 MINUTES—NURSING STAFF START THE TRANSFUSION SLOWLY AND BE COGNIZANT OF
TEMP.






ABO INCOMPATIBILITY OTHERS (40%)
(60%)







WHAT'S THE PHYSIOLOGIC ISSUE

HERE? FLUID OVERLOAD

ESPECIALLY IF PATIENTS BECOME

ANURIC.
DO THE RIGHT THING. DON’T EVER
ASK THAT A MISLABELED SPECIMEN,
EVEN ON A HARD STICK EVER BE
USED...REDRAW! “CHIP, | WILL
COME AT YOU LIKE A SPIDER
MONKEY”







This is a transfusion reaction! Consider
a pt with CHF or an old frail patient




TACO VS. TRAIL (DIFFICULT)

TRANSFUSION ASSOCIATED TRANSFUSION-RELATED ACUTE
CIRCULATORY OVERLOAD (TACO) LUNG INJURY (TRALI)
A r v oNe e D ION L« FEVER
TRANSFUSE SLOW.
* HYPOTENSION.

* NO FEVER; USUALLY.

* HYPERTENSION.

ACUTE DYSPNEA. **

* ELEVATED BNP.

DIURETIC UNRESPONSIVE.

* DYSPNEA OFTEN OVER THE LENGTH OF THE TRANSFUSIONS.

* DIURETIC RESPONSIVE.

* TX: LIKE CHF; SLOW OR SPLIT TRANSFUSION.









Consider testing for IgA and/or
haptoglobin deficiency and if
severely low than do anti-IgA testing.
VERY RARE. Treat like any other
severe (anaphylactic) reaction—
Epinephrine, yada yada yada.
PREVENTION: IgA deficient products
or washed RBCs; autologous
donations.




DELAYED HEMOLYTIC REACTIONS










TA-GVHD; NOTE
THE ABSENCE
OF SS DZ.




WHOLE BLOOD (O+ LOW TITER)

| THINK WHOLE BLOOD IS GREAT IN PRE-HOSPITAL TRAUMA SITUATIONS.

HOWEVER, THE VERDICT IS STILL NOT OUT ON ITS RISK/BENEFIT, HOWEVER, | BELIEVE THAT IT WILL BE THE
FUTURE OF PRE-HOSPITAL TRANSFUSION PRACTICE.

PHYSIOLOGICALLY, IT HAS BEEN ESTABLISHED THAT THESE WB UNITS HAVE A DEFINITE COAGULATIVE BENEFIT
(STICKY PLATELETS).

FROM A COST/BENEFIT PERSPECTIVE A LEVEL III-IV TRAUMA CENTER WOULD BURN THRU AN INORDINATE
AMOUNT OF WB (COST CAN BE ANYWHERE FROM $200-300 OR HIGHER DEPENDING ON GEOGRAPHIC
REGION)

LASTLY, WHOLE BLOOD (O+LOW TITER)...CAN ANYONE THINK OF WHY WHEN COMPONENT THEREAPY IS
AVAILABLE WHY THIS WOULD BE A BAD IDEA IN A FEMALE OF CHILD BEARING AGE?



QUOTE FROM OCTOBER 2005

“THEY ONLY DO WHOLE BLOOD DRIVES WHEN ABSOLUTELY NECESSARY-THEY CAN
TEST USING IMMUNOASSAY-HCV, HIV, HBV, RPR. THESE ARE QUICK SCREENING
TESTS. THEY HAVE LIMITED CAPABILITY TO DETERMINE THE SPECIFICITY OF A
POSITIVE DAT, BUT WE DO HAVE SOME ANTIBODY SCREENING CAPABILITY.

THE LAST PATHOLOGIST GAVE THEM THE OK TO KEEP PLATELETS 7 DAYS, AS LONG
AS THE CULTURES ARE NEGATIVE-THEY ARE ALL CULTURED. THERE ARE NUMEROUS
THINGS/ISSUES FROM A BLOOD BANK PERSPECTIVE THAT YOU WILL SEE HERE THAT
WAS ALIEN TO ME AT FIRST: WHOLE BLOOD DRIVES, USE OF THE TEG, ETC.”












TRANSFUSION OF THE SICKLE CELL PATIENT













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

* POSSIBLE MASSIVE

* MASSIVE TRANSFUSION REQUESTED.



POSSIBLE MASSIVE

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

* |.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

* |[F 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.
e WHETHER TESTING HAS BEEN PERFORMED ON NOT/BLOOD TYPE IF AVAILABLE.
* LOCATION OF PATIENT, ORDERING PERSON IF KNOWN AND PHONE NUMBER.



MASSIVE TRANSFUSION REQUESTED

e 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 (OR POSITIVE) RED
BLOOD CELLS AND AB NEGATIVE PLASMA.
e |F 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.

* |F 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.
* |F 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.



MASSIVE TRANSFUSION REQUESTED

* REMEMBER TO STAY CALM AND THAT YOU ARE NOT
ALONE.



ERIC FILLMAN, MD

e EFILER@GRMEDCENTER.COM

e E.FILLMAN@CLINPATHASSOC.COM

* GRMC BLOOD BANK: 830-401-7541



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

CRITICAL TRAUMA PATIENTS

* 19 JUN 2005 (FATHER'S DAY)
e RIGHT LEG TRAUMATIC AMPUTATION FOLLOWING AN IED.

* 203 BLOOD PRODUCTS.




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

ir /980492



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