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Transfusion reactions

s Acute: presenting during or within 24 h

s Delayed: presenting anytime after 24 h



Transfusion Reactions

* Infectious
* Viral
* Bacterial

* Noninfectious
* Reaction to RBC Antigens
* Acute Hemolytic Transfusion Reactions (AHTR)
* Delayed Hemolytic Transfusion Reactions (DHTR)
* Reactions to Donor Proteins
* Minor Allergic Reactions
* Anaphylactic Reactions
* White Cell-Related Transfusion Reactions
* Febrile Reactions
* Transfusion-Related Acute Lung Injury (TRALI)
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* Mild: unexplained fever 238°C and a temperature rise of at
least 1°C but <1.5°C from pre-transfusion baseline, occurring in
the absence of chills, rigors, respiratory distress and
haemodynamic instability

* Moderate: unexplained fever 238°C and a temperature rise of
at least 1°C but not meeting criteria for either mild or severe
FNHTR

* Severe: unexplained fever >39°C and a temperature rise 22.0°C
from pre-transfusion baseline and chills/rigors .

* STOP TRANSFUSION
* Check label and recipient identity

* [ Slow the transfusion if reaction is mild and MO elects to
continue transfusion

* [ Antipyretic Paracetamol 1g po and monitor closely
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Non-Hemolytic reactions

Bacterial Contamination

— Onset typically rapid, occurring within 30 minutes
of completion of transfusion

— More common in components stored at RT

— Examine returned unit for abnormal appearance
(brownish or purple discoloration, clots, muddy
appearance)

— Gram_ s stain and Culture of blood bag contents
should be performed if clinical presentation
suggests bacterial sepsis



Bacterial Contamination

Bacterial sepsis;

Rate of bacterial infection/contamination

Is higher with platelets Is because they are stored
at room temperature and the units are generally
pooled between 6 and 10 donor units.

20



Bacterial Contamination

Presentations:
ever

Chills

Tachycardia

Hypotension

Shock

The patient may also develop DIC and acute renal failure.

21



Laboratory evaluation
in Bacterial Contamination

*1-Visual examination returned component:

- E
-BUBBLES
*2-Gram’s stain on returned
component

*3-Cultures on returned component & post transfusion specimen

22



Bacterial contamination management

)p transfusion & maintain IV access

ake patient vital signs

Recheck identification of & blood products

*Notify physician

*Notify transfusion service:

Other products from the same donor can be quarantined

*Return clamped blood unit& tubing attached for culture

Broad spectrum antibiotic therapy

23



Prevention of bacterial Contamination

*Inspect all blood products for visual evidence of contamination

*The first 40 ml of blood collected is diverted in a pouch to
reduce risk of transmitting organisms from skin

24
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TRALI
TACO
Anaphylaxis
Other Causes
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Transfusion-Related Acute Lung Injury ('I&RALI)

»TRALI presents as sudden onset of respiratory difficultie
during or shortly after transfusion.

» Hypoxemia and lung infiltrates are detected on chest X
In almost all patients with TRALI

» half of patients show a pinkish, frothy sputum

> Tachypnea, tachycardia, and elevated airway pressure ’
frequently observed.



\

Transfusion-Related Acute Lung Injury (T

» The most common cause of transfusion-related death

»Pathophysiology of TRALI:

- Recipient neutrophils are activated against an antigen
donor blood product = neutrophils become sequestere
in lung capillaries 2 —~>Pulmonary edem



Transfusion-related acute lung injury

Incidence :
1/5000-1/190,000 blood and blood components transfused

*Packed red cells
Cryoprecipitate
FFP

can cause TRALI

* 15ml of blood component are sufficient to cause TRALLI



Transfusion-related
acute lung injury (TRALI)

Prognosis :
*Most patients recover within 48-96hr

*Hypoxemia and radiological evidence of pulmonary infiltra
persist for 7 days in 20% of patients

*70% patients require mechanical ventilation

*In-hospital mortality: 5-10%



» Fever, hypotension, and cyanosis occur in less than one
of patients with TRALI.

- Confirming hypoxemia
- obtaining a chest X-ray

- evaluating vital signs

- are required to diagnose TRALI.
- No laboratory test is specific for diagnosing TRALI.

- Blood bank should investigate associated donors for presence of anti-hu
leukocyte antigen (HLA) and

» possibly man neutrophil antigen (HNA) antibodies
~ Goal is to find donors should be deferred from future don



TRALI versus TACO

TRALI TACO
Blood pressure Low-normal Normal-high
Body temperature Normal-elevated Normal
CXR No vascular congestion  Vascular congestion,
pleural effusion
BNP Low (< 250 pg/ml) High
PAOP Low-normal High
Ejection fraction Normal function Abnormal function
Response to diuretics  Inconsistent Improved

Edema fluid Transudate Exudate




Diagnostic Criteria

» Acute onset of hypoxemia (within 6 hours of conclus
of transfusion)

» Bilateral CXR infiltrates consistent with ALI
» Absence of evidence of left atrial hypertension
» Absence of temporally related causes of ALI



Additional laboratory evaluation in TRALI

1-WBC Ab screening in donor & recipi
positive antigen typing may be indica

2- WBC cross match



Treatment

» Largely supportive
>
» Supplemental oxygen and ventilation support if nece

» Use low tidal volume settings like in ARDS
» No diuretics

» Glucocorticoids have been administered but no eviden
supporting their administration



Prevention :
Transfusion-related acute lung injury (TRALI)

No universally agreed approach to donor management

1-1t is suggested that donors implicated in TRALI and wh
demonstrable antibodies should be permanently disqual
from the donor pool

2-Deferring multiparous female
3-Using male donor plasma
4-Washed blood products



Non-Hemolytic reactions

Circulatory overload

— Usually seen in patients with compromised cardiac
or pulmonary status

— Difficulty breathing, cough, cyanosis, tachycardia,
hypertension, headache, congestive heart failure

— Symptoms usually improve when infusion is
stopped and patient is placed in sitting position



Transfusion-Associated Circulatory
Overload (TACO)

P Risk factors

P Patients with limited cardiopulmonary reserve
(very young and elderly)

P High volume transfusion

P History of cardiac or renal disease

P Onset: within 1-2 hours after transfusion



eatment:

op transfusion

pright posture

Oxygen therapy

IV diuretic (furosemide)
Phlebotomy

Prevention:

* Administer transfusion slowly
(1ml/kg/hr)

Use of diuretics

» Prevention:
» slow administration of blood
» pretreatment with diuretics

» blood administration with dialysis
Sl

39
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Mild -
Urticaria

Itching
Flushing

Severe -
Wheezing

Dyspnea
Bronchospasm
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anaphylactic Reactions

*Can occur very quickly, with only a

small amount

of transfusion usually within 50 mls

*Hypotension, SOB, Tachycardia,

Shock

*Loss of consciousness

*Facial or laryngeal edema
*Dizziness, Chest tightness,

abdominal cramping
*Get order for epinephrine
corticosteroids
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-Bradykinin mediatedHypotension
-Sepsis
-AHTR
-TRALI
-Other Causes

48
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Anaphylactic Reactions

Nis occurs In :

*Pts with hereditary IgA deficiency

*Ab against C4-Haptoglobin-Ethylene Oxide
Incidence:

1/20,000-1/50,000 of transfusions

Reactions include:

Dyspnea, Bronchospasm, Hypotension, laryngeal
edema, Wheezing, stridor, and shock

50



Anaphylactic Reaction

e (1/150000 transfusions) =

ere, can occur with very small amounts of blood. =

ically in IgA deficient patients with IgA antibodies =
f 600-800 patients Iin the general population)

Treatment : =

a- epinephrine

b- fluids

c- corticosteroid

b- supportive measure

Washed packed RBC or deglycerolized frozen =
RBC or IgA free blood units.



Laboratory evaluation
In Anaphylaxis

*-Perform quantitative IgA test

*-Perform Anti IgA

52



Therapeutic/Prophylactic Approach

ndelenberg position

Inephrine(Adult dose :0.2-0.5 ml of 1/1000 solution SC IM
sever cases 1/10000 IV

*Antihistamines,corticosteroids,
beta-2 agonists

Prevention:
*Transfusion of IgA —deficient
components or Washed cellular components

53
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Acute Hemolytic Transfusi
Reactions (AHTR)

on

Pathophysiology:
-Transfusion of ABO incompatible

-Other antibodies:Kell,Rh. Kidd,Duf

RBC
fy

-Transfusion of ABO incompatible Plasma

Incidence:
Acute Hemolytic: 1/6000-1/20,000
Fatal: 1/100,000-1/600,000

55



CAUSES OF TRANSFUSION REACTIONS

* Clerical errors:
* Inadequate labeling
* Wrong blood issued

* Technical errors:
* Error in blood grouping & cross matching
* Incorrect interpretation of test results

* Others:
* Blood contamination during phlebotomy
* Blood infusion thr’ small bore needle
* Blood cooler to -30°C or warmed to > 42° C
* Concomitant administration blood & drugs thr common set

OIS 0505 - 55 508 allasis (sla 3L
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Clinical features

» Inflammatory: » Pulmonary:
» Fever/chills » Dyspnea, orthopnea, wheezing
» Pain at infusion site » Coagulation:
» Circulatory: » Unexplained increase in
bleeding

» Blood pressure changes
» Shock
» Hemoglobinemia/uria

» DIC
b Psychological:

» Sense of unease or impending
“dmm”!




» Assume all suspected reactions are hemolytic, and
work to disprove your assumption

» A high index of suspicion is much better than low

» You will be wrong in your assumption almost every
time,

» But the one time that you are right, will be life-
saving!




Acute Hemolytic Transfusion Reactions (AHTR)

Activation of the complement system results in the release of

histamine and serotonin from mast cells resulting Iin
bronchospasm.

DIC
Renal damage occurs for several reasons

blood flow Is reduced because of hypotension and renal
vasoconstriction

free hemoglobin can cause a mechanical obstruction
DIC occurs fibrin thrombi can be deposited in the renal vascular

60
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Management of a transfusion reaction

Immediately STOP the transfusion once a reaction has been dentified.
Disconnect the tubing from the patient but leave the bag and tubing
attached. Do not discard the blood.

Immediately take the patients vital signs.

Maintain venous access with normal saline.

Call the patients physician.

Continue to monitor the patients vital signs.

Recheck the information on the blood container,the requisition
and the patients armband.



1. the physician suspects a transfusion reactionNotify the Blood
Bank.

2.Complete an Unusual Occurrence Report and return to the
Blood Bank with completed information on the amount of blood
product transfused into the

patient.

3.Collect, label and send the appropriate blood samples to the
Blood Bank.

4.Return the unit of blood involved in the transfusion reaction
along with all the tubing

attached to the Blood Bank.

5.Continue to monitor the patients vital signs as ordered, until
stable.

6.Record the vital signs and any other necessary

pertinent information on the Blood Products Administration
flow sheet.

7.Record the amount of the blood transfusion absorbed on the
Transfusion Flow Sheet.



Clerical check to ensure right unit went to right patient.
Inspection of the unit for discoloration or obvious issues
» Darkened color in unit: Suspicious for bacterial contamination
» Check for clots, aggregates, or anything out of the ordinary
Visible hemoglobinemia check

Spin a post-transfusion EDTA sample and examine visually for a pink-
red color change indicative of free hemoglobin in the plasma

Best to use EDTA because the same sample can be used for the DAT

Compare to pre transfusion sample.




p False-positive visible plasma hemoglobin:
» Poor phlebotomy technique (traumatic stick, drawing through IV
line)

» Nonimmune hemolysis (infusion with 0.45 NS, faulty blood
warmers, etc.)

» Autoimmune hemolysis
» G6PD deficiency and hemoglobinopathies
» False-negative visible plasma hemoglobin:

» Delay in drawing sample (with functioning kidneys, hemoglobin
may be cleared in several hours)

» Sample collected from IV line (dilution of blood)




b Repeat ABO/Rh testing
» Check both pre- and post-reaction specimens
b Additional testing for suspected hemolysis:

b Repeat antibody screen (on both pre- and post-transfusion samples);
consider different enhancement (PEG, LISS, cold/warm incubation,
etc) or platform

» Repeat crossmatch with pre- and post samples
» if computer crossmatch used, do serologic cross match
b Best done with tube technique including
b immediate spin
b IAT phase readings
» 37 C reading (gel does not necessarily detect ABO incompatibility)




DAT

» Demonstrates coating of RBCs with antibody and/or complement in-
Vivo

» Most commonly done with polyspecific method (IgG + C3d)

» If positive, must compare to pretransfusion DAT

» Positive DAT does not prove an acute hemolytic reaction
» Nonspecific positives in hospitalized patients (20%),

» Autoantibodies, drugs, passive administration of other things like
RhIG or IVIG

» A negative DAT does not disprove an acute hemolytic reaction

» If donor RBCs are completely destroyed by brisk hemolysis, DAT
will be negative




» Elution studies if DAT is positive to determine specificity of the antibody
» Serum Haptoglobin

» Haptoglobin binds to free hemoglobin molecules, facilitating their
clearance from the circulation by monocytes and macrophages in the RE
system

» This interaction prevents iron from escaping through the kidneys
» Levels decrease sharply in acute intravascular hemolysis

» Long turnaround time and acute phase reaction make for limited
usefulness in acute setting.

» Direct and indirect bilirubin

» Both will rise quickly, peak in less than 10 hours, may be normal within 24
hours




» Lactate dehydrogenase (LDH)
» LDH is abundant in RBCs (especially LDH 1 and LDH2 isoenzymes)
» Not specific for intravascular hemolysis (+/- in extravascular, too)
» Urine hemoglobin

» Not as sensitive or as fast as hemoglobinemia for intravascular
hemolysis

» Remember that hematuria is not same as hemoglobinuria!




» Blood product bag sent for culture if contamination is suspected or if
any of the following clinical indicators are present:

» shock

b hypertensive (systolic rises > 30mm Hg)
» hypotensive (systolic falls > 30mm Hg)
» fever (2°C or 3.5°F rise in temperature)
» rigors (shaking chills)

p tachycardia (heart rate is > 120/min, or rises > 40/min above pre-
transfusion rate).

» Both patient and product must be evaluated
» Patient: Blood cultures; both aerobic and anaerobic

» Consider culture of all intravenous fluids running at the time of
reaction if clinically suspicious of sepsis

» Product: Gram stain and culture of actual residual product in the
bag (don’t culture a segment)




Classification of reactions

» Based on the timing of the reaction
» Acute : during or < 24 hrs after transfusion,
» Delayed : > 24 hrs after transfusion




Acute hemolytic transfusion reactions
(AHTRs)

» Symptoms:
» Fever and chills: Most common presenting symptom (> 80%)
» Back or infusion site pain
» Hypotension/shock
» Hemoglobinuria (may be first indication of hemolysis in anesthetized patients)
» DIC/increased bleeding (also important in anesthetized patients)
» Sense of “impending doom”
b Lab findings

» Hemoglobinemia (pink or red serum/plasma); lasts several hours in those with
adequate renal function

» Hemoglabinuria (typically clears by the end of one day)
» Paositive DAT (unless all donor cells destroyed); may be “mixed field




Elevated indirect and direct bilirubin

Peripheral smear:
» Schistocytes: Intravascular hemolysis
» Spherocytes: Extravascular hemolysis

Pathophysiology

ABO antibodies fix complement well, leads to membrane attack complexes
and rapid RBC lysis

Other antibodies (especially Kidd) may also fix complement and lyse RBCs

Seen much less commonly with incompatible donor plasma (e.g., platelet
transfusions from group O donor with high-titer anti-A to group A recipient)




» Hemolysis leads to a complex chain of events, including:
> Release of free HGB and HGB-free RBC stroma into circulation
» Stimulation of intrinsic coag pathway and bradykinin via Ag-Ab complexes
» C3a and C5a generation (“anaphylatoxins”)
» Production of several very important cytokines:
» « Tumor necrosis factor (TNF-a)
b » Interleukin-18 (IL-16)
b+ Interleukin-6 (IL-6)
» « Interleukin-8 (IL-8)




» Inflammation: TNF-q, IL-18, and IL-6 strongly promote fever

» Coagulation: Activation of intrinsic pathway by Ag-Ab complex interaction
with factor XII

» Circulatory consequences:

» Increased C3a/5a, IL-18, and TNF-a stimulate increased nitric oxide (NO)
levels, which leads to systemic vasodilation,

» Bradykinin promotes transient systemic hypotension

» Renal consequences:
» Sympathetic response to hypotension leads to renal vasoconstriction
» Free hemoglobin scavenges renal NO, promoting vasoconstriction

» Renal microthrombi from diffuse coagulation also decrease renal blood
flow

» Hemoglobin-free RBC stroma also damages renal tubules directly

b All of above contribute to risk for acute tubular necrosis, with resultant
oliguric renal failure in about 1/3 of confirmed acute HTRs




» Respiratory consequences:

» Anaphylatoxins promote bronchoconstriction, with resultant
wheezing/dyspnea

b Aggressive hydration during resuscitation gives pulmonary edema risk

» Extravascular hemolysis (e.g., Rh/Kell/Duffy, etc.) is usually but not always
less severe due to lack of systemic complement and cytokine activation

» Treatment

» Hydration and diuresis are critical early components for hypotension
treatment and renal function preservation

» Maintain urine output > 1 mL/Kg/hr with saline +/- furosemide
» Prevention possibilities

» Training and careful attention to phlebotomy, labeling, issue, and
administration

» two separate ABO/Rh types before transfusion
» Advanced methods (RFID, bar codes, etc) will likely be helpful in future




INITIAL MEASURE BEFORE THE INVESTIGATION

181

Stop the transfusion

An intravenous line with normal saline should be maintained

The patient should then be assessed and supported as necessary while the
patient’s physician and the transfusion service are notified

A responsible physician will need to evaluate the patient and determine
appropriate clinical care

The unit and all tubing should be returned to the blood bank, along with post-
infusion blood and urine samples as clinically indicated

The reaction should be documented in the patient’s chart




The rolg of lab for hgmolytic
transfusion rzaction(ﬁTQ)

‘ Acute HTR ‘ !

l .
’ Delayed HTR I




TRANSFUSION REACTION I ABORUTORY
INVESTIGATION

o After the initial measure , the 3 basic preliminary

e | e [ o]

test

o Purpose : to determine the likelihood the
occurrence of hemolytic transfusion reaction.

o If there is evidence of hemolysis or if the clinical
situation suggests something severe and
unusual, the additional test such as TRALI and
TACO must be performed.




ClseRICHl CHeCR

o To identify any possibilities of ABO incompatibility.

o Compare the component bag, label, paperwork with
patient sample and look for errors.

o If an error is found, the physician must be notified.

o Most common errors:

Misidentification of patient when pre-transfusion
sample drawn.

Mix up of samples in the lab.
Not enough incubation time.




VisUdls CHEeCK

What's checked:

Plasma or serum post-reaction & compare with pre-
transfusion

This step is done to examine the presence¢
The destruction of red cells and releasing

hemoglobin will resulting a pink to red su
The pink or red colored serum indicate int
hemolysis

Thus the ABO testing must be repeated o
post-transfusion specimen

An urine examination of a post-reaction helps in diagn’
of an acute hemolysis.

o The free hemoglobin in the urine indicates the intr r




LABORATORY INVESTIGHTION

Lactate dehydrogenase (LDH) Elevated

Bilirubin Elevated 0.3to 1.9 mg/dL
Serum haptoglobin Low 41-165 mg/dL
Free hemoglobin in urine Present in urine

D-dimer Elevated (may be)

Prothrombin test (PT). Elevated (may be) 12-14 s
Partial thromboplastin time Elevated (may be) 18-28 s
(PTT)




1-Maintenance of systemic blood pressure
2-Preservation of renal function

3-Prevention of DIC

8282



LABORATORY INVESTIGATION:

o After initial measures, there are three basic
preliminary test are done. They are:

o Clerical check

o Visual check

o Serology check
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Checking for Clerical Errors

* Was the blood transfused
to the intended recipien = _-

e ——— g———

 Was the correct unit
tagged?

 Was the correct unit
issued?

» Was the correct sample &8



How to Prevent Errors in the Transfusion Chain

) .
**Where in the process do errors occur?

Sample Error Tiechnical Error
sdren Bl storage Error
ssued

Patient

Administrative

Error

Misidentification

**Who is making the errors?

“*Why are the errors occuring - which elements of good

transfusion practice are failing



]
Clerical Errors

* The risk of getting the wrong unit of blood
exceeds all transmissible disease risks
combined.

¢ 1990-1999 data: 1 in 19,000 units was
administered to other than the intended

recipient

— 51% errors at patient care area
— 29% errors in Blood Bank

— 15% multiple, sequential errors

Linden JV, Wagner K, et al. Transfusion 2000



The greatest risk from transfusion is that
somebody will make a mistake




Not just in transfusion practice:

1o Wednesday December 24 2014 | THE TIMES

Thousands of patients killed
by drug and equipment errors

Safe as Planes
The NHS has a lot to learn from airlines about avoiding unnecessary risk

‘Official figures show that at least 8000 patients a year are killed or
severely harmed needlessly by drug errors’ - a report by Jane Reid

or impossible to commit’ - Leading article

[ ‘We should design errors out of the system by making them much harder




Incident investigation and
feedback is very important

e Why did it happen?
e What can be learned from it?

e Corrective and preventative actions to
reduce likelihood of recurrence




> D9l o L lio julgod d9>x9 Slyu 81y 5l A 9 JuO lowwl

3940 50 509 U (5v)y9u0 lowwl S 50,9 JgudS jul U900 )0 »
Gl Gy N U GuelSeod Juawi ailisi sl 099 U jo,9 louwlly Sy »

=5 UBIE )> D9 E9 il (BU) 0 il Ay welw Sl ey L ol >
>S9 Jloy Gawl Sow Lelw 24 W,b o 9 0dwdL) wueclw 7

Guwl pgo Jgl waclw 24 5,5 Gawiy o wsulwlivw Sy iulo;l »
>S9 w0 1S (84,59 51 A Hlow Aigei ) Saiy 09,5 Liwlojl >
wWood sulwliviw Sl sl Ginlo;l »



Visual Inspection for Hemolysis

0mbs 2mls  jomie S5mbs 25mis 0 mis

; - 100 mis
200 mt RBCS RBCS pmcs RBCS RBCS  RBCS

rRecs RBCS

Visualizing the hemolytic transfusion reaction

Kathryn Elliott, Jack Sanders, and Mark E. Brecher




o If any of these three test above have positive and
suspicious results, REDO test done before blood
transfusion which are:

e ABO &Rhesus grouping.
» Antibody screening.

» Repeat crossmatch.
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Antibody screening

® Antibody screening is valid for 72 hr if it is
negative and patient needs repeated transfusion ,
patient only need immediate spin crossmatch and

ABO /Rh typing .

Anti':)od]zr screening valid for one week in patient

have no history of transfusion or pregnancy in the
last three months .




LIMITATION OF ANTIBODY SCREENING TEST

e This test cannot detect all antibodies of potential clinical
significance

* Antibody may be reactive with low Iincidence antigen
absent on screen cells

o If antibody is exhibiting “dosage” it may be missed.
Duffy (Fy), Kidd (Jk) and Rh antibodies may only be
detected with homozygous cells. It will influence
decision to use 2 or 3 cell screen

If antibody screening is positive, additional tests to
specifically identify antibody using the antibody

identification panel and red cell antigen typing must
be performed.




3) REPEAT COMPATIBILITY
[ESTING

o The compatibility testing or cross-match procedure is done again fo
confirmation to determine whether blood donor is compatible wit
recipient blood.

o This test involve 3 phases which are Immediate spin, 37°C, and AHG.
© The 2 main function of the repeating cross-match test are:
» |t is the final check of ABO compatibility between donor and patient.

» |t may detect the presence of an Ab Iin the patient’s serum that wa
not detected in the Ab screening because the corresponding Ag wa
lacking from the screening cell.

© There are two types of crossmatch :

Minor Cross-amatch

« This test involves testing the

Major cross-match
* The major cross-match involves
testing the patient's serum with
donor cells.

patient's cells with donor plasma.

+ To detemmine whether there is an
antibody in the donor's plasma
directed against an antigen on the
patient's cells.

+ To determine whether the patient
has an antibody which may cause
HTR or decreased cell survival of
donor cells.




THE CROSS-MATCH HAS MANY LIMITATIONS.
A COMPATIBLE CROSS-MATCH DURING
PRETRANSFUSION WILL NOT:

o Guarantee normal survival of transfused RBCs
o Prevent immunization of the recipient

o Detect all unexpected RBC antibodies in the recipient
serum

o Prevent delayed hemolysis due to an amnestic antibody
response to antigens against which the patient has
previous but undetectable immunization

o Detect all ABO grouping errors either in donor or recipient

o Detect most group D grouping errors in the donor or
recipient




THE CROSS-MATCH HAS MANY LIMITATIONS.
A COMPATIBLE CROSS-MATCH DURING
PRETRANSFUSION WILL NOT:

o Guarantee normal survival of transfused RBCs
o Prevent immunization of the recipient

o Detect all unexpected RBC antibodies in the recipient
serum

o Prevent delayed hemolysis due to an amnestic antibody
response to antigens against which the patient has
previous but undetectable immunization

o Detect all ABO grouping errors either in donor or recipient

o Detect most group D grouping errors in the donor or
recipient




First Tier
 Clerical Check
- Bedside and Laboratory
* Repeat ABO/Rh (pre/post)
* Visual Check for Hemolysis

* Direct Antiglobulin Test*
*may be pos or neg with
immune hemolysis due to
RBC destruction



Second Tier

* Repeat ABO/Rh units

* Repeat antibody screen

* Repeat special antigen typing

* Full crossmatch

* pre/post-reaction specimens




Third Tier
‘ » "Blood Bank Voodoo™
* enhanced techniques

/ \ * Clinical findings/history
 Contributing factors
* Ancillary tests-hemolysis

* Other pertinent testing
» Monitoring and treatment




Direct Antiglobulin Test

» Used as serologic check for incompatibility

* Perform on post-transfusion specimen; test

pre-transfusion DA’

" for comparison

 DAT is likely to be-

positive if incompatible

rbcs or incompatible plasma was transfused



* Perform DCT on the pre- and post transfusion
sample.

* A positive DCT test usually indicates the
presence of recipient ab’s on the surface of
donor red cells, however if all the cells have
been already destroyed , the test may be
negative.

* check urine (post-transfusion) 1st sample



LABORATORY INVESTIGATIONS

* Examine the patient pre-transfusion & post-
transfusion plasma from EDTA sample for
evidence of free Hb or increased bilirubin.

* Pink or red discolouration in post-transfusion
plasma indicates the presence of free Hb due
to red cell destruction.

* Yellow discoluration of the sample drawn 6-8

hr after transfusion indicates increased
blirubin.



Direct Antiglobulin Test

* Incompatible red cell transfusion:

— DAT may have a mixed-field appearance

— If transfused cells were rapidly destroyed, post-
reaction DAT may be negative

— Time sample drawn is important, should be
collected ASAP after reaction occurs

— Type of AHG employed may affect results



Additional Evaluation — When?

 [fany of initial checks and tests give
positive or suspicious results

 Clinical presentation 1s consistent with a
Hemolytic Transfusion Reaction (HTR)



Repeat ABO grouping

 Standard 7.4.2.1 [26™ edition]

“For suspected hemolytic transfusion reactions..., a
repeat ABO group determination shall be performed on
the post-transfusion sample.”

L Also repeat ABO testing on pre-transfusion sample and
blood from transfused unit or attached segment.



ABO grouping discrepancies

* Error in patient/sample 1dentification
— Pretransfusion sample mislabeled
— Sample mix-up in the laboratory

— Transfusion given to wrong patient

* Error in original ABO-group interpretatior
— Recording error

— Problem solving incorrect

* Error in blood product labeling




Hemoglobinuria vs Hematuria

CENTRIFUGED
URINE

S.G. Sandler, D.A. Sandler. Emedicine.com 2003



Hemolysis: Laboratory Evidence

Acute Hemolysis
» Plasma/serum free hemoglobin
« Haptoglobin

~ Interpreted
» Lactate dehydrogenase (LDH) | . 5tive to
 Bilirubin s overall
— Direct < Indirect Bilirubin liver
/J function

 Urinalysis



Coagulation Studies

Monitor for Disseminated Intravascular
Coagulation (DIC)

Platelet count
Fibrinogen
PT and aPTT
D-dimer



Complete Blood Count with WBC Differential

T WBC, left shift
Bacterial
aatil LPLT

AN Hab Pt
WBC ° /PLT—» eTnéoAﬁ'S
/ Het % N\

l Bacterial
I WBC g
TRALI 1 gm Hgb/unit RBC _ No_ |*Eur?e
3% Hct/unit RBC “hyperhemolysis”
Indices (MCV, MCHC, MCH): HeBr:]eoe(jC:IIS{Cijon
T MCV - reticulocytosis Nonimmune

T RDW - reticulocytosis
T MCHC - spherocytosis



Intravascular Hemolysis

" Free Hgb 1 Plasma Free

Hemoglobin

Hg-HatoIobin ! Haptoglobin
+
Release T LDH
RBC Enzymes (LD1 > LD2)

Hemoglobinuria




Treatment of Hemolytic Transfusion
Reactions




Treatment/Prophylaxis: Kidney

* Hydration

* Diuretics

e Possibly sympathomimetic (Dopamine)
— Renal perfusion

* Nephrology consult




Treatment AHTR

* |f shock

)

— Fluid resuscitation

— Pressor support
 MAP > 60 mm Hg or SBP >90 mm Hg
* Dopamine 2 < 5 mcg/kg/min

— Steroids
* Methylprednisolone 125 mg q 6 hrs



Treatment: Kidney

Hydration

 Normal saline

 Goal >100 mL urine/hr

* |f oliguric, consider addition of diuretics
o If anuric, restrict after 1 liter



Renal: Ancillary Testing

Urinalysis
 Hemoglobinuria (NOT hematuria)
* Urobilinogen (acute hemolysis)

* Hemosiderin (chronic hemolysis)
» RBC casts =

» Evidence UT]
— Leukocyte esterase > DDx
— Nitrate
—WBC, RBC




Therapeutic Approach

*Keep urine output >1/ml/kg/hr with
fluid & IV diuretic (furosemide)

*Analgesic( may need morphine)
*L_ow dose dopamine

*Haemostatic components
(PIT,Cryo,FFP) for bleeding



Renal Ancillary Testing

Monitor renal function
* Electrolytes

 Urine output
— Daily weights



Treatment: DIC

« Consider Heparin®
» Blood product support for bleeding
 Hematology consult

*If bleeding despite factor replacement



Non immune Hemolysis

*Improper shipping or storage temp.
* Using small needle size
* Improper use of blood warmer

* Bacterial contamination

126



Exclude Nonimmune Hemolysis

« Examine tubing/blood set

* Review infusion sheet
— Concurrent medications?
— Incompatible solutions?
— Use of blood warmer/infusion pump?
— Flow rate/needle size?
— Improper storage on-site?




O

Restarting transfusion

The potential restarting of transfusion is a critical question.

On the other hand, if the patient is experiencing a serious
reaction, giving the rest of the unit may lead to death.

As arule, once areaction is suspected, the transfusion is

stopped and never restarted. Another unit of blood is requested

from the blood bank.

The only exception is allow restarting product
pruritus

fever less than 1.5 has been made.

128



THERE A ROLE FOR PREMEDICATION IN
EVENTING TRANSFUSION REACTIONS?

o Administering drugs in an attempt to prevent a
possible transfusion reaction is becoming
controversial.

o Hospitalists covering inpatient services at night
may elect to premedicate before transfusion to
lessen the chance of getting awakened during the
night.

o Oncologists may not have time in their busy clinic
schedules to deal with "nuisance" reactions

129



henr

techno

apld RBC exchange 1s performed for o

Ickle cell patients using apheresis

ogy, many practitioners choose to

premec

icate to avoid having to stop an

urgent procedure and possible loss of

special

O

phenotype-matched RBC units.

130



Although diphenhydramine and
acetaminophen are effective for treating mild
allergic and febrile reactions once they occur,
It Is a subject of debate whether they can
prevent reactions.

O

o Three controlled trials consisting of 462 total
patients suggest that premedication does not
prevent mild allergic or febrile nonhemolytic
transfusion reactions.

131



It Is unlikely that premedication will o
obscure a true hemolytic reaction, so
the issue Is primarily one of
administering drugs that may not be
Indicated, a question of both cost and
risk-benefit ratio.

132



Summary

* The importance of prompt recognition and
reporting of suspected Transfusion Reactions
cannot be over-emphasized.

» Assess reactions quickly and efficiently to rule
out the most serious causes first

» Communicate results with responsible
physicians so appropriate actions can be taken
without unnecessary delay



Summary

It is important to recognize the possible
reactions that can be associated with blood
transfusions

If you suspect a reaction, stop the transfusion
and assess the patient’s vital signs, signs and
symptoms as some reactions may be life-
threatening

Notify the blood bank if serious reactions are
suspected




Take home message

Using appropriate transfusion

strategy of transfusion and monitoring
Of patients are very important in
improving health related quality of
Life.




Chronic Transfusion Reactions

O Alloimmunization

O Transfusion Associated Graft Verses Host Disease (GVHD)

©lron Overload

© Transfusion Transmitted Infection

O Post Transfusion Purpura :

(Onset about 5-12 days after transfusion of cellular blood components ,

* Severe thrombocytopenia often with purpura and possibly other
bleeding .

* Thrombocytopenia will persist for 1-2 weeks




General managements of Acute transfusion reactions

* category 1: Mild reactions

* Urticaria and itching are not uncommon reactions following transfusion. They arise as a result of
hypersensitivity with local histamine release to proteins, probably in the donor plasma.

* Signs and symptoms

* Localised cutaneous reactions (urticaria and rash), often accompanied by pruritus (intense itching), occur
within minutes of commencing the transfusion. The symptoms usually subside if the transfusion is slowed
and antihistamine is given.

Management

1- Slow the transfusion.

2-Give an antihistamine: e.g. chlorpheniramine 0.1 mg/kg by intramuscular injection.

3- Continue the transfusion at the normal rate if there is no progression of symptoms after 30 minutes.

4- If there is no clinical improvement within 30 minutes or if signs and symptoms worsen, treat the reaction as
a Category 2 reaction.




Category 2: Moderately severe reactions

Signs and symptoms usually occur 30—60 minutes after the start of the transfusion.
Signs

® Flushing ® Urticaria

® Rigor ® Fever

® Restlessness ® Tachycardia
Symptoms

® Anxiety ® Pruritus (itching)
® Palpitation ® Mild dyspnoea

® Headache




1- Stop the transfusion. Replace the infusion set and keep the IV
line open with normal saline.

3- Administer antihistamine IV or IM (e.g. chlorpheniramine
0.01 mg/kg or equivalent) and an oral or rectal antipyretic (e.g.
paracetamol 10 mg/kg: 500 mg — 1 g in adults). Avoid aspirin in
thrombocytopenic patients.

4- Give IV corticosteroids and bronchodilators if there are
anaphylactoid features (e.g. broncospasm, stridor).

5- Collect urine for the next 24 hours for evidence of haemolysis
and send to the laboratory.

6- If there is a clinical improvement, restart the transfusion
slowly with a new unit of blood and observe carefully.




Category 3: Life-threatening
reactions

The most common causes of life-threatening transfusion reactions are:
® Acute intravascular haemolysis

® Bacterial contamination and septic shock
® Fluid overload

® Anaphylactic shock

® Transfusion-associated lung injury (TRALI)
Signs

* Rigors

* Fever

* Restlessness

* Shock

* Tachycardia

* Haemoglobinuria (red urine)

* Unexplained bleeding (DIC)




Symptoms

® Anxiety

® Chest pain

® Respiratory distress/shortness of breath

® | oin/back pain

® Headache

® Dyspnoea

Management

1- Stop the transfusion and Check label and recipient identity

- Replace the infusion set and keep IV line open with normal saline.

2- Infuse normal saline to maintain systolic BP (initial 20-30 ml/kg).
If hypotensive, give over 5 minutes and elevate patient’s legs.

3- Maintain airway and give high flow oxygen by mask.




4 -Give 1:1000 adrenaline 0.01 mg/kg body weight by
intramuscular injection.- Children 0.01mg/kg IM; min
dose 0.1mL, max dose 0.5mL

5- Give |V corticosteroids ( Consider iv Hydrocortisone
4mg/kg (200- 400 mg ) and bronchodilators if there
are anaphylactoid features (e.g. broncospasm,
stridor).

6 -Give diuretic: e.g. frusemide 1 mg/kg IV or
equivalent

7- Consider H1-antihistamine, eg Loratadine or
Cetirizine 10 mg po for itch or angioedema.

o H2-antihistamine, eg Ranitidine may be added for
severe reactions.




* Localised cutaneous reactions (urticaria and rash), often accompanied by pruritus (intense itching), occur
within minutes of commencing the transfusion. The symptoms usually subside if the transfusion is slowed
and antihistamine is given.

Management

1- Slow the transfusion.

2-Give an antihistamine: e.g. chlorpheniramine 0.1 mg/kg by intramuscular injection.

3- Continue the transfusion at the normal rate if there is no progression of symptoms after 30 minutes.

4- If there is no clinical improvement within 30 minutes or if signs and symptoms worsen, treat the reaction as




