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Reacting to the Reactions

Judy Jackson, MT(ASCP)SBB
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This could be one reaction:
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OR how about staying calm……

�� Follow Follow 
procedureprocedure

�� DocumentDocument

�� Ask Experts if Ask Experts if 
neededneeded
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Objectives

�� Identify the different types of reactions that can Identify the different types of reactions that can 
occur as a result of blood transfusionoccur as a result of blood transfusion

�� Discuss patient symptoms during a transfusion Discuss patient symptoms during a transfusion 
reaction reaction 

�� Define appropriate management and care for the Define appropriate management and care for the 
patient experiencing a reactionpatient experiencing a reaction

�� Define appropriate laboratory testing to properly Define appropriate laboratory testing to properly 
complete a transfusion reaction workcomplete a transfusion reaction work--upup
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Keys to preventing a transfusion 
reaction
�� Key stepsKey steps

�� Begin with patient safety in mindBegin with patient safety in mind

�� Right product to the right patient at the Right product to the right patient at the 
right timeright time

�� Interview and education of patientInterview and education of patient

�� Report and respond to adverse reactionsReport and respond to adverse reactions

�� Documentation of entire processDocumentation of entire process
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Circumstances 
increasing risk of reaction

�� Type of blood component givenType of blood component given

�� Patient characteristics/medical conditionPatient characteristics/medical condition

�� IV solutions and/or medicationsIV solutions and/or medications

�� Errors/omissions during process Errors/omissions during process –– many many 
reactions due to human errorreactions due to human error
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Nursing Responsibilities

�� At time of transfusionAt time of transfusion

�� NaCl 0.9% only solution to be given with bloodNaCl 0.9% only solution to be given with blood

�� Do NOT give other fluids or meds with bloodDo NOT give other fluids or meds with blood

�� Label must be checked for accuracyLabel must be checked for accuracy

�� Check unit for integrity of bag, color, presence Check unit for integrity of bag, color, presence 
of air bubbles, or clottingof air bubbles, or clotting
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Nursing  Responsibilities

�� At time of transfusionAt time of transfusion
�� READ the labelREAD the label

�� Check ABO and Check ABO and RhRh
�� Check expiration dateCheck expiration date

�� Check blood or component against physician Check blood or component against physician 
orderorder

�� Check recipient name and ID # Check recipient name and ID # -- must be must be 
identical to name and # on transfusion form and identical to name and # on transfusion form and 
tag tag -- SINGLE MOST IMPORTANT STEPSINGLE MOST IMPORTANT STEP
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Nursing Responsibilities

�� At time of reactionAt time of reaction
�� STOPSTOP the transfusionthe transfusion
�� Monitor patient vital signsMonitor patient vital signs
�� Keep IV line open with NSKeep IV line open with NS
�� Verify clerical check at bedsideVerify clerical check at bedside
�� Notify blood bank and patientNotify blood bank and patient’’ s physicians physician
�� Collect appropriate blood or urine sampleCollect appropriate blood or urine sample
�� DocumentDocument
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Transfusion-Related Fatalities 
Reported in FY05 &FY06

and FY2006

12512563636262TotalsTotals

2%2%332%2%113%3%22OtherOther

7%7%9913%13%882%2%11TACOTACO

7%7%995%5%3310%10%66HTR(ABO)HTR(ABO)

12%12%151511%11%7713%13%88InfectionInfection

20%20%252514%14%9926%26%1616HTRHTR

51%51%646456%56%353547%47%2929TRALITRALI

%%##%%##%%##ComplicationComplication

* FDA/CBER: Fatalities Reported to FDA Following Blood Collection And Transfusion Annual 
Summary for Fiscal Years 2005 and 2006
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Types of Transfusion Reactions

�� ImmunologicImmunologic

�� Acute hemolytic transfusion reactionsAcute hemolytic transfusion reactions

�� Delayed hemolytic transfusion reactionsDelayed hemolytic transfusion reactions

�� TransfusionTransfusion--related acute lung injuryrelated acute lung injury

�� Allergic (Allergic (urticarialurticarial) reaction) reaction

�� Anaphylactic reactionAnaphylactic reaction
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Types of Transfusion Reactions

�� OtherOther

�� Circulatory Overload Circulatory Overload 

�� Septic transfusion reaction (bacterial Septic transfusion reaction (bacterial 
contamination)contamination)
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Acute Hemolytic

�� Occurs within 4 hours of transfusionOccurs within 4 hours of transfusion
�� Reaction of preformed antibody (usually Reaction of preformed antibody (usually 

ABO) with transfused red cellsABO) with transfused red cells
�� The antibody coats the transfused RBC, The antibody coats the transfused RBC, 

activates the complement systemactivates the complement system
�� Results in intravascularResults in intravascularhemolysishemolysisand and 

disseminated intravascular coagulation disseminated intravascular coagulation 
(DIC)(DIC)
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Acute Hemolytic

�� Signs and SymptomsSigns and Symptoms

�� Fever Fever -- >1>1oo C (2C (2ooF) rise over baselineF) rise over baseline

�� Red/black urine (Red/black urine (HemoglobinuriaHemoglobinuria) and red ) and red 
plasmaplasma

�� Hypotension or Hypotension or hypotensive hypotensive shockshock

�� Severe flank pain or abdominal painSevere flank pain or abdominal pain

�� Pain at infusion sitePain at infusion site

�� Chest tightness Chest tightness –– feeling of impending doomfeeling of impending doom
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Acute Hemolytic

�� Signs and Symptoms (cont)Signs and Symptoms (cont)

�� DIC, oozing of blood from IV sites, other DIC, oozing of blood from IV sites, other 
orificesorifices

�� Vomiting, diarrheaVomiting, diarrhea

�� Increase in Increase in bilirubin bilirubin 55--6 hrs. post 6 hrs. post 
transfusiontransfusion
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Acute Hemolytic

�� TreatmentTreatment
�� Stop transfusionStop transfusion
�� Fluids and Fluids and pressorpressoragents to maintain blood agents to maintain blood 

pressure and renal flowpressure and renal flow
�� Diuretics to maintain urinary flow and prevent Diuretics to maintain urinary flow and prevent 

acute tubular necrosisacute tubular necrosis
�� May require renal consultation during acute May require renal consultation during acute 

phasephase
�� Treat DIC as neededTreat DIC as needed
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Acute Hemolytic 
Lab Responsibilities

�� Check for errors in identificationCheck for errors in identification

�� Patient sample pre and post transfusionPatient sample pre and post transfusion

�� Component identificationComponent identification

�� Post transfusion samplePost transfusion sample

�� Repeat ABO testingRepeat ABO testing

�� Visual check for Visual check for hemolysis hemolysis or or icterusicterus

�� Direct Direct antiglobulinantiglobulintesttest
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Testing Resulting from a 
Hemolytic Reaction
�� Observe pinkish or reddish discoloration in Observe pinkish or reddish discoloration in 

the plasma or serum or post transfusion the plasma or serum or post transfusion 
samplesample
�� This is a result of This is a result of intravascular intravascular 

hemolysishemolysis.  Free hemoglobin is present..  Free hemoglobin is present.
�� Observe Observe icterus icterus in plasma or serum or post in plasma or serum or post 

transfusion sampletransfusion sample
�� Hemoglobin has Hemoglobin has degradated degradated to to bilirubinbilirubin
�� BilirubinBilirubin peaks 5 to 7 hours following peaks 5 to 7 hours following 

hemolytic eventhemolytic event
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Yes…This would cause a 
hemolytic reaction

�� Patient misidentificationPatient misidentification

�� Incorrectly tagging the Incorrectly tagging the 
componentcomponent

�� Error in ABO typingError in ABO typing
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Delayed Hemolytic Reaction

�� Preformed antibody undetectable in Preformed antibody undetectable in 
recipientrecipient

�� Occurs 2Occurs 2--14 days after transfusion14 days after transfusion

�� HemolysisHemolysis®® extravascularextravascularoccurring in occurring in 
reticuloendothelial reticuloendothelial systemsystem
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Delayed Hemolytic Reaction

�� Signs and SymptomsSigns and Symptoms

�� Unexplained Unexplained ̄̄ inin HctHct. or . or ­­ in in bilirubinbilirubin
�� Unexplained FeverUnexplained Fever

�� Occasional mild jaundiceOccasional mild jaundice

�� Usually no major clinical complicationsUsually no major clinical complications
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Testing Resulting from a 
Delayed Hemolytic Reaction 

�� Positive directPositive directantiglobulinantiglobulintesttest

�� Post transfusion antibody screen positive Post transfusion antibody screen positive 

�� Determine antibody specificity Determine antibody specificity 

•• Best offenders:Best offenders:

––Rh Rh groupgroup

––DuffyDuffy

––KiddKidd

23

Management and Prevention
Delayed Hemolytic Reaction 

�� Patient condition will improve without Patient condition will improve without 
treatmenttreatment

�� Transfuse antigen negative unitsTransfuse antigen negative units

�� Document on medical record presence of Document on medical record presence of 
specific antibodyspecific antibody
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Hemolytic Transfusion Reactions 
by Implicated Antibody
Antibody Number  Percentage
Multiple 10 29%
ABO 9 26%
Other 3 9%
Jkb 3 9%
Jka 2 6%
Kell 2 6%
Fya 1 3%
Fyb 1 3%
E 1 3%
I 1 3%
Jsa 1 3%
Totals 34 100%

Stats for
05 & 06
combined

*FDA/CBER: Fatalities Reported to FDA Following Blood Collection And Transfusion
Annual Summary for Fiscal Years 2005 and 2006
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Allergic (Urticarial) Reaction

�� Hypersensitivity to plasma proteins, or Hypersensitivity to plasma proteins, or 
allergens, in transfused unitallergens, in transfused unit

�� Signs and symptomsSigns and symptoms

�� UrticariaUrticariaand rashand rash

�� PerioralPerioralswelling or swelling or laryngospasm laryngospasm in in 
extensive allergic reactionsextensive allergic reactions
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Management and Prevention
Allergic Reaction
�� Treatment Treatment –– Interrupt transfusion and Interrupt transfusion and 

administer antihistamineadminister antihistamine

�� Prophylactic premedication with Prophylactic premedication with 
antihistamine if patient history reveal antihistamine if patient history reveal 
repetitive allergic reactionsrepetitive allergic reactions
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Anaphylactoid/Anaphylactic 
Reaction

�� Associated with genetic Associated with genetic IgA IgA deficiency in deficiency in 
recipient or possesses recipient or possesses IgGIgG, complement, complement--binding binding 
antianti--IgA IgA antibodiesantibodies

�� Reaction to medications in donor plasma or Reaction to medications in donor plasma or 
passive transfer of passive transfer of IgEIgE antibodies from donor to antibodies from donor to 
recipient recipient –– rare occurrence rare occurrence 

�� SymptomsSymptoms
�� UrticariaUrticaria (hives)(hives)
�� AngioedemaAngioedema(swelling of face, tongue)(swelling of face, tongue)
�� Respiratory distress with wheezingRespiratory distress with wheezing
�� HypotensionHypotension 28

Management and Prevention
Anaphylactic/Anaphylactic Reaction

�� TreatmentTreatment
�� EpinephrineEpinephrine
�� AntihistaminesAntihistamines
�� IV steroids and/or IV steroids and/or pressorspressors, if severe, if severe
�� IgAIgA--deficient patients with deficient patients with hxhx of of 

anaphylactoidanaphylactoidreaction requires reaction requires IgAIgA--
deficient blooddeficient blood

�� Washed Red Cell & Platelet productsWashed Red Cell & Platelet products
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Reports of TRALI by Implicated 
Blood Product

*FDA/CBER: Fatalities Reported to FDA Following Blood Collection And Transfusion
Annual Summary for Fiscal Years 2005 and 2006
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Transfusion-Related Acute Lung 
Injury (TRALI)

�� NonNon--cardiogeniccardiogenicpulmonary edema pulmonary edema –– presents as presents as 
acute hypoxemia during or after transfusionacute hypoxemia during or after transfusion

�� Thought to be leading cause of transfusion related Thought to be leading cause of transfusion related 
death death –– all ages and both gendersall ages and both genders

�� Occurs with any blood component containing Occurs with any blood component containing 
plasmaplasma

�� Hypothesis Hypothesis –– The The neutrophilneutrophilis key to the is key to the 
mechanism of lung damage in TRALImechanism of lung damage in TRALI
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TRALI

�� Indistinguishable from Acute Respiratory Indistinguishable from Acute Respiratory 
Distress Syndrome (ARDS) at onsetDistress Syndrome (ARDS) at onset

�� More favorable prognosis than ARDSMore favorable prognosis than ARDS
�� Morbidity and mortality much less than Morbidity and mortality much less than 

ARDSARDS
�� 8% TRALI vs. 80% ARDS8% TRALI vs. 80% ARDS
�� Symptoms improve within 48Symptoms improve within 48--96 hours96 hours
�� Injury is reversibleInjury is reversible
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TRALI

White-out seen in TRALI –Bilateral Infiltrates     
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TRALI

�� Signs and SymptomsSigns and Symptoms
�� Generally occurs within 2 hours of start of Generally occurs within 2 hours of start of 

transfusion transfusion –– may occur up to 6 hours post may occur up to 6 hours post txtx
�� Acute onset respiratory distressAcute onset respiratory distress

�� DyspneaDyspnea, , tachypneatachypnea, SOB, SOB
�� Hypoxemia Hypoxemia –– ¯̄ O2 Sat.O2 Sat.
�� Hypotension Hypotension –– unresponsive to fluidsunresponsive to fluids
�� FeverFever
�� ““ WhiteWhite--outout”” on chest xon chest x--ray showing patchy or ray showing patchy or 

peripheral distribution of edemaperipheral distribution of edema
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TRALI

�� Diagnosis one of exclusionDiagnosis one of exclusion
�� R/O fluid overload or cardiac failureR/O fluid overload or cardiac failure
�� Clinician to review predisposing factors and Clinician to review predisposing factors and 

clinical conditionclinical condition
�� TreatmentTreatment

�� Respiratory support Respiratory support –– 100% require oxygen100% require oxygen
�� 72% require mechanical ventilation72% require mechanical ventilation
�� Steroids or diuretics Steroids or diuretics –– no value, may be no value, may be 

detrimentaldetrimental
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TRALI

�� Efforts to reduce risks of TRALIEfforts to reduce risks of TRALI

�� Plasma given as transfusion therapy will Plasma given as transfusion therapy will 
be from ONLY Male donors.be from ONLY Male donors.

�� Male donors have a decreased Male donors have a decreased 
incidence of having HLA antibodies.incidence of having HLA antibodies.

�� HLA antibodies are stimulated by HLA antibodies are stimulated by 
pregnancy.pregnancy.
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TRALI

�� THINK ABOUT IT!! THINK ABOUT IT!! 
�� Must report the event so the lab may work Must report the event so the lab may work 

with the blood center!with the blood center!
�� Medical professional from the blood Medical professional from the blood 

center needs patient information.center needs patient information.
�� Evaluation will be done to determine if Evaluation will be done to determine if 

the implicated donor should be allowed to the implicated donor should be allowed to 
continue donations.continue donations.
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TRALI –Laboratory Testing

�� Screen for HLA and Screen for HLA and granulocytegranulocyte--specific specific 
antibodies in the donorantibodies in the donor

�� Screen for Screen for granulocytegranulocyte--specific antibodies specific antibodies 
in the recipientin the recipient

�� Reverse lymphocyte Reverse lymphocyte crossmatches crossmatches 
(recipient lymphocytes, donor serum)(recipient lymphocytes, donor serum)
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Transfusion Associated 
Circulatory Overload-TACO
�� Transfusion Associated CHFTransfusion Associated CHF

�� Rapid infusion or massive transfusion in Rapid infusion or massive transfusion in 
patients with diminished cardiac reserve or patients with diminished cardiac reserve or 
chronic anemiachronic anemia

�� Most frequently in adults over 60 and Most frequently in adults over 60 and 
infants infants –– may occur in any patientmay occur in any patient
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Transfusion Associated 
Circulatory Overload-TACO

�� Signs and SymptomsSigns and Symptoms

�� Difficult to differentiate from TRALIDifficult to differentiate from TRALI

�� DyspneaDyspnea,, TachycardiaTachycardia, Hypertension, Hypertension

�� Pulmonary/pedal edemaPulmonary/pedal edema
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Circulatory Overload

�� TreatmentTreatment

�� SymptomaticSymptomatic

�� DiureticsDiuretics

�� OO2 2 

�� Administer transfusions slowly in Administer transfusions slowly in 
susceptible patientssusceptible patients
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Septic Transfusion Reaction
or

Bacterial Contamination
�� Transfusion of bacterially contaminated Transfusion of bacterially contaminated 

blood componentsblood components
�� Usually platelets (platelets stored at room Usually platelets (platelets stored at room 

temperature)temperature)
�� Mortality 25% with platelet associated Mortality 25% with platelet associated 

sepsis vs. 70% with RBC associated sepsis vs. 70% with RBC associated 
sepsissepsis

�� Not all clinically significantNot all clinically significant
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Bacterial Contamination

�� Signs and SymptomsSigns and Symptoms
�� FeverFever
�� ChillsChills
�� Hypotension Hypotension –– >30 mm >30 mm ̄̄ in B/P from baselinein B/P from baseline
�� Hypertension Hypertension -- >30 mm >30 mm ­­ in B/P from baselinein B/P from baseline
�� Nausea and vomiting, possibly diarrheaNausea and vomiting, possibly diarrhea
�� DyspneaDyspnea
�� Tachycardia Tachycardia -- >120 BPM or > 40 BPM increase >120 BPM or > 40 BPM increase 

over baselineover baseline
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Bacterial Contamination

�� Significant clinical complicationsSignificant clinical complications

�� ShockShock

�� Renal FailureRenal Failure

�� DICDIC

�� DeathDeath
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Bacterial Contamination-
Laboratory Testing
�� Diagnosis Diagnosis �� blood culture blood culture 

and gram stain of patientand gram stain of patient’’ s s 
blood and implicated unitblood and implicated unit

�� Notify transfusion service of Notify transfusion service of 
any positive resultsany positive results–– medical medical 
director to notify patient director to notify patient 
physicianphysician

�� Recommend specific Recommend specific 
antibiotics based on antibiotics based on 
sensitivitiessensitivities
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Bacterial Contamination-
Patient Treatment

�� Broad spectrum Broad spectrum 
antibioticsantibiotics

�� Followed by a Followed by a 
recommended antibiotics recommended antibiotics 
after lab identificationafter lab identification

�� Respiratory and Respiratory and 
circulatory support as circulatory support as 
requiredrequired
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Bacterial Contamination-
Prevention
�� The Blood Center perspectiveThe Blood Center perspective

�� Use most effective arm scrubUse most effective arm scrub
�� Use diversion sampling pouchUse diversion sampling pouch
�� QC all QC all apheresisapheresisplatelet products using platelet products using 

BacTBacT/Alert/Alert
�� Hold for 24 hours Hold for 24 hours –– samplesample
�� Release after 12 hours if negative Release after 12 hours if negative –– 90% of 90% of 

bacteria generally detectedbacteria generally detected
�� Continue detection to 5 day outdateContinue detection to 5 day outdate
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Risks of Transfusion

�� HIV HIV 1 in 2 to 3 million units1 in 2 to 3 million units

�� HCVHCV 1 in 1 to 2 million units1 in 1 to 2 million units

�� BacBac. Con.. Con. 1 per 5,000 million units1 per 5,000 million units

�� TRALITRALI 1 per 5,0001 per 5,000

�� MistransfusionMistransfusion 1 per 14,0001 per 14,000--19,000 19,000 

* Lancet, vol. 370, August 4, 2007* Lancet, vol. 370, August 4, 2007
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Contact Information:
Judy Jackson, Client Support Coordinator
Telephone: 1-800-452-1097
Email: jjackson@mvrbc.com


