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| et’'s Do This!

1. Learn what to do in the face of suspected
transfusion reactions

2. Learn to categorize transfusion reactions
starting with a single vital sign
3. Learn details about pathophysiology,

presentation, management, and prevention of
common reactions
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FDA Fatalities (2005-17)

78 non-ABO

TRALI Hemolysis TACO Microbial Anaphylaxis TA-GVHD
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FDA Fatalities (2012-17)

TRALI Hemolysis TACO Microbial Anaphylaxis TA-GVHD
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AABB Standaras, 31st Eq.

7.3 Classifying Adverse Events

The BB/TS shall use nationally

recognized classifications for donor and

patient adverse events. The medical

director shall participate in the

development of protocols used by the

staff to identify, evaluate, and report F
adverse events. Blood Banks.

and Transfusion
Services

.
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NHSN Biovigilance Component
Hemovigilance Module Surveillance Protocol v2.3
www.cdc.gov/nhsn

™

"

"M\ National Healthcare
" Safety Network

National Healthcare Safety Network
Biovigilance Component
Hemovigilance Module
Surveillance Protocol
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12 Defined Reactions

TACO Acute Hemolytic
TRALI Delayed Hemolytic
associated-Dyspnes Delayed Serologic
Allergic TA-GVHD
-Hypotensive Post-transfusion Purpura
Febrile Non-hemolytic Tx-related Sepsis (TTI)
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| GOTTA

FEVER

What to Look For

*Signs and symptoms, laboratory: (check all that apply)

Cardiovascular: Cutaneous: Pain:
Blood pressure decrease Edema Abdominal pain
Shock Flushing Back pain
Hemolysis/Hemorrhage Jaundice Flank pain
Disseminated intravascular coagulation Other rash _:I Infusion site pain
Hemoglobinemia Pruritus (itching) Respiratory:
Positive antibody screen Urticaria (hives) Bilateral infiltrates on chest x-ray
Generalized: Renal: Bronchospasm
Chills/rigors * Hematuria Cough
Fever Hemoglobinuria Hypoxemia
Nausea/vomiting Oliguria Shortness of breath *
Other: (specify)

Assurance af Confidentiality: The voluntarily provided information obtained in this surveillance system that would permit identification of any
individual or institution is collected with a guarantee that it will be held in strict confidence, will be used only for the purposes stated, and will not

ctherwise be disclosed or released without the consent of the individual, cr the institution in accordance with Sections 304, 306 and 308(d) of the
Public Health Service Ac: (42 USC 2420, 242k, and 242m(d)).

Public reporting burden of this collection of information is estimatec to average 15 minutes per response, including the time for reviewing instructions,
searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of infarmation. An agency
may nct conduct or sponsor, and & person is nct required to respond to a collection of information unless it displays a currently valid OMB control
number. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggesticns for reducing this
burden 0 CDC, Reporis Clearance Cfficer, 1600 Clifton Rd., MS D-74, Atlanta, GA 30333 ATTN: FPRA (092C-0666).

CDC 57.304 Rev. 4, v8.1
Page 1 of 4

http://www.cdc.gov/nhsn/acute-care-hospital/bio-hemo/
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Basic Reaction Workup
W

\ 4

Tler 1 Perform Clerical Check and Draw Post-TX Sample

v v v

Serum Hemoglobin ABO Testing

If Suspicious, Consider Second-tier Testing:

Tier 2 el
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Clerical

Check

Image: http://intranet.tdmu.edu.ua/

Visible
HGB

Direct Antiglobulin Test

Erythracyte

In viva antibody

6 Blood Bank Guy

coating of erythrocytes

__ Anti-lgG AHG reagent added - AHG reagent causes lgG-coated
7 after erythrocytes are washed o erythrocytes to agglutinate

Repeat
ABO/Rh
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Other Tests to Consider

'a * If hemolysis is likely:
- “' » Urine hemoglobin
* * Bilirubin
 LDH

» Haptoglobin

BBGuy.org




Other Tests to Consider

* With high fever (e.g., >2°C):
* Gram stain of unit
 Culture:

» Patient
» Unit
* Donor if possible
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Other Tests to Consider

* With respiratory symptoms:
* Chest x-ray
* pBNP levels
* Fluid I/0O for patient
« HLA/HNA testing for donor
* IgA/haptoglobin Ievels it
anaphylactic | 7.4 ~whgas
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12 Defined Reactions

TACO Acute Hemolytic
TRALI Delayed Hemolytic
Tx-associated Dyspnea Delayed Serologic
Allergic TA-GVHD
Hypotensive Post-transfusion Purpura
Febrile Non-hemolytic Tx-related Sepsis (TTI)
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12 Defined Reactions

TACO Acute Hemolytic ¢
TRALI U% Delayed Hemolytic ¢ ﬂw*
Tx-associated Dyspnea Delayed Serologlc
Allergic TA- GVHD’U
Hypotensive  Post-transfusion Purpura

Febrile Non-hemolytic 4% Tx-related Sepsis (TTI) 0%
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Acute (< 24 hrs) Delayed (> 24 hrs)

Acute Hemolytic

Febrile Non-hemolytic Delayed Hemolytic
Tx-related Sepsis (TTI) TA-GVHD
TRALI

Acute (< 24 hrs) Delayed (> 24 hrs)

Allergic
Hypotensive Delayed Serologic
TACO Post-transfusion Purpura

Tx-associated Dyspnea

6 BloodBank Guy BBGuy.org




Acute Hemolytic Reactions

* Potentially catastrophic destruction of
incompatible RBCs

* Incidence:; 1:76,000 (1/1.8 M fatal)
* Clerical errors (~60% at bedside)

@ BloodBank Guy BBGuy.org



Acute

*Signs and symptoms, laboratory: (check all that apply)

Hemolytic Reactions

Cardiovascular: Cutaneous: Pain:

IZBIood pressure decrease Edema Abdominal pain
MShock Flushing jBack pain
Hemolysis/Hemorrhage Jaundice W Flank pain
IZDisseminated intravascular coagulation Other rash _Mlnfusion site pain
MHemoglobinemia Pruntus (itching) Respirataory:

Positive antibody screen Urticaria (hives) Bilateral infiltrates on chest x-ray
Generalized: Renal: Bronchospasm
ErChiIIslrigors ZHematun‘a Cough
MFever ZHemoglobinuria Hypoxemia

Nausea/vomiting Oliguria Shortness of breath

Other: (specify)

6 BloodBank Guy

Main symptoms of

Acute hemolytic reaction

Systemic
- Chills
- Fever

Heart

Vascular - Increased heart rate
- Hypotension
- Uncontrollable
bleeding Chest
- Constricting
Transfused pain
vein
- Heat :
sensation Urinary
- Hemo-
globinuria
Lumbar - Hyper-
region bilirubin-
- Pain emia

Image: Public Domain
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Four CORE Tests

-T\Ilislabel

Clerical Visible

HGB

5 mL
Lasts ~1 day

ey §-Wrong Pt

Check

Image: http://intranet.tdmu.edu.ua/

Donor RB

b .
\_7 : . ] Antigen .. 6{
*"f N, <4 e el -<¥ I

N Y i

\_ wem— -
& \ \* -‘. 3
In vivo antibody }' Y .{ . /

ABO/Rh

coating of erythrocytes )' ? *
. Anti-lgG AHG reagent added » AHGreagent causes IgG-coated
after erythrocytes are washed " erythrocytes to agglutinate
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Other Tests to Consider

Q
‘Q

* If hemolysis is likely:
* Urine hemoglobin
» Bilirubin
* LDH |
+ Haptoglobin /"

Q
O
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\

Type A antigens

\ on red blood cells

.(

f \ " Donated red blood cells

‘/ with B antigen
\

() Transfusion

Hemoglobin

C3a/Cbha
Cytokines

£ Agglutination and
complement binding

Copynight © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

Intravascular
Hemolysis
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* Inflammatory
- TNF-&, IL-1PB, IL-6 cause fever
* Coagulation
- Activation of both clotting and lysing
- DIC! i

W
B Xla|
wed
S 14 '
Common @ X

Coagulation
"Cascade" &
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Storm!

» Circulatory:
- Cytokine Nitric Oxide generation
- Bradykinin from antigen-antibody
- Hypotension/shock

OTOPQ

Bradykinin
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Storm!

* Renal damage:
- Vasoconstriction (reflex, from NO:HGB complex)
- Microthrombi S
- Acute tubular necrosis Al |
- Oliguric renal failure

Kidney

v

Left renal

@ BloodBank Guy BBGuy.org



Acute Hemolytic Rxns

* [reatment

- Support circulation and renal function (fluids
and diuresis)

- Heparin for early DIC controversial
- RBC exchange if stable (unlikely)

@ BloodBank Guy BBGuy.org




Acute Hemolytic Rxns

* Prevention g
- Details, details, details! e ‘
v Phlebotomy
v Labeling
V' Issue
v Administration
- Two separate types for confirmation
- Technology (RFID, bar codes, etc)
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Febrile non-Hemolytic Rxn

* Most reported reaction
* Definition:
- 10C or 2°F; no other explanation
v Diagnosis of exclusion

*Signs and symptoms, laboratory: (check all that apply)
Cardiovascular: Cutaneous: Pain:

Blood pressure decrease Edema Abdominal pain

Shock Flushing Back pain
Hemolysis/Hemorrhage Jaundice Flank pain

Disseminated intravascular coagulation Other rash _I;l Infusion site pain

Hemoglobinemia Prunitus (itching) Respiratary:

Positive antibody screen Urticaria (hives) Bilateral infiltrates on chest x-ray
Generalized: Renal: Bronchospasm
MChiIIs/rigors Hematuria Cough
ZFever Hemoglobinuria Hypoxemia

Nausea/vomiting Oliguria Shortness of breath

Other: (specify)
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Clerical

Visible

Check HGB

Image: http://intranet.tdmu.edu.ua/

Direct Antiglobulin Test

b o .
- e VAr\tngDh
A A" g
Y 5o
of

Erythracyte

Repeat
ABO/Rh

In viva antibody
coating of erythrocytes

__ Anti-lgG AHG reagent added _a. AHGreagent causes IgG-coated
7 after erythrocytes are washed " erythrocytes to agglutinate
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Fever!

Substances
generated

Antibodies?

Recipient

. . 888
Recipient

» /

IL-18, TNF-q, IL-6, etc.

Reever

Substances
generated
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FNH TR

* Management
- Stop transfusion, do workup
- Acetaminophen or other antipyretic

* Prevention: Leukoreduction (premedication does
not work)

@ BloodBank Guy BBGuy.org



Transfusion-related Sepsis

* Number one infectious risk from transfusion
today; by FAR!

* 1 in 3000 contaminated

* FAR fewer cause harm

- ARC: 1:108,000
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Transfusion-related Sepsis

* Timing: <4 hours, but may be immediate
* Signs/symptoms (endotoxin effect)

(1§
@ 4

*Signs and symptoms, laboratory: (check all that apply)
Cardiovascular: Cutaneous: Pain:
?Blood pressure decrease Edema Abdominal pain
?Shock Flushing Back pain
Hemolysis/Hemorrhage Jaundice Flank pain
jDisseminated intravascular coagulation Other rash _L_| Infusion site pain
Hemoglobinemia Pruritus (itching) Respiratory:
Positive antibody screen Urticaria (hives) Bilateral infiltrates on chest x-ray
Generalized: Renal: Bronchospasm
o Chills/rigors Hematuria Cough
erver Hemoglobinuria Hypoxemia
ZNaus 2V Oliguria | Shortness of breath
Other: (specify)
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Clerical

Visible

Check HGB

Image: http://intranet.tdmu.edu.ua/

Direct Antiglobulin Test

b o .
- e VAr\tngDh
A A" g
Y 5o
of

Erythracyte

Repeat
ABO/Rh

In viva antibody
coating of erythrocytes

__ Anti-lgG AHG reagent added _a. AHGreagent causes IgG-coated
7 after erythrocytes are washed " erythrocytes to agglutinate
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Other Tests to Consider

* With high fever (e.g., >2°C):
« Gram stain of unit (50%)
 Culture:

» Patient
» Unit
* Donor if possible
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Transfusion-related Sepsis

* Product inspection
- Dark RBC unit
- Classic: Dark unit, light seg
- Junk in platelets
- Can look like clots/fibrin

6 BloodBank Guy Image courtesy Anne Eder, MD BBGuy.org
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Transfusion-related Sepsis

e RBCs

- Gram-neg rods:
v Yersinia enterocolitica
v E.coli
v Enterobacter/Pantoea
v Serratia
v Pseudomonas

- Staph. epidermidis

BBGuy.org
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Transfusion-related Sepsis

 Platelets

Implicated Bacteria in STRs

Streptococcus \\\
spp.

Staphylococcus
aureus

March 1, 2004 to December 31, 2014
> 8 million distributed Apheresis Platelets

+ American
¥/ RedCross Eder et al. Transfusion, 2014;54:857-862

Slide courtesy of Dr. Anne Eder

® Coag-neg staphylococcus

® Staphylococcus aureus

w Streptococcus spp.

Enterococcus faecalis
Enterobacter spp.

" Klebsiella spp.

" Acinetobacter spp

» Pseudomonas fluorescens

u Bacillus spp.

m Clostridium perfringens”

Ralstonia pickettii

BBGuy.org




Transfusion-related Acute Lung Injury

Figure 1: TRALI Cases, FY2003 - FY2017 5 7 7~
/

4() /.

. A Q/Q

25 / \ \
,/ \ \ y

20 5 o )
) /\\/)\1\‘\;
O
-

5

Number

0 1 I 1 I 1 1 T 1
FY03 FY04 FYO05 FYO06 FYO7 FYO8 FY09 FY10 FYI1 FY12 FY13 FYI14 FYI5 FYI16 FY17

Fiscal Year

oFatal TACO Cases

6 BloodBank Guy Source: www.fda.gov (FY 2017 Fatalities) BBGuy.org



TRALI Definition

* New Acute Lung Injury <6 hrs after transfusion ends
- Acute Lung Injury:
v Hypoxemia (02 sat <90%), AND
v Bilateral chest x-ray infiltrates, AND
v"No left atrial hypertension

Symptoms & Signs of Hypoxemia

Wheezing

: -
g— |
— ]
— ) &
-

Rapid

@Blood Bank Guy . Breathing |8 A / BBGuy.Org




TRALI

Systolic

Stretched
and thin
- chambers
Pretransfu t-transfusion * /v ¢ A '

@

-

6BloodBonkGuy . I.n;ages courtésy of Dr. Chris Silliman, Denver, CO BBGuy.org



TRALI

*Signs and symptoms, laboratory: (check all that apply)
Cardiovascular: Cutaneous: Pain:
Edema Abdominal pain

| Shoc Flushing Back pain

Hemolysis/[Hemorrhage Jaundice Flank pain
Disseminated intravascular coagulation QOther rash _L_| Infusion site pain
Hemoglobinemia Pruritus (itching) Respiratory:
Positive antibody screen Urticaria (hives) MBiIateraI infiltrates on chest x-ray vivvvv'v

Generalized: Renal: Bronchospasm

Hematuria Cough

erver Hemoglobinuria IZnypoxemia

[ ] Nausea/vomiting || Oliguria IZShortness of breath

W Other: (specify) Ferhy,_pl nk S_pUtU m

6 BloodBank Guy BBGuy.org



Clerical

Visible

Check HGB

Image: http://intranet.tdmu.edu.ua/

Direct Antiglobulin Test

b o .
- e VAr\tngDh
A A" g
Y 5o
of

Erythracyte

Repeat
ABO/Rh

In viva antibody
coating of erythrocytes

__ Anti-lgG AHG reagent added _a. AHGreagent causes IgG-coated
7 after erythrocytes are washed " erythrocytes to agglutinate
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TRALI

Figure 2: Reports of TRALI Cases by Implicated Blood Product, FY2013 - FY2017

Number of Cases

8

7

6

3

4

3

2

] _

" FEP FP24 Platele.ts I Pooled Multiple

Pheresis Platelets Products
"FY13 1 7 0 0 1 5
mFY 14 1 4 0 1 0 7
mEY 15 3 ) 0 1 0 5
mEY 16 0 4 0 2 0 5
mEY17 0 4 0 5 0 0
Blood Product

6 Blood Bank Guy

Source: www.fda.gov (FY 2017 Fatalities)
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TRALI

* Two main pathways
- “Donor antibody”
v Transfused anti-HLA/HNA
- "Two-event”
v Patient susceptibility comes first ™

@ BloodBank Guy Image: Suter PM, New Engl J Med 2006;354(16):1740 BBGuy.org



e Donor anti-HLA/HNA

Blood
component

< =<

INTRAVASCULAR
N

N b
‘f
Pulm:nary - -
endothelium C = D T D,

Flaws:
1. Abs, no TRALI
2. TRALI, no Abs

é Y =Donor Ab A- Ag on recipient cells \ = ROS & enzymes

égmdaank@w Image courtesy of Dr. Chris Silliman, Denver, CO BBGuy.org
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L l d
|

First hit

(patient factors) (1)

* Sepsis
« Haematological malignancy
* Heart surgery

« Mechanical ventilation

« Massive blood transfusion
« Chronic alcohol abuse
» Age of patient

« Shock

« Acute renal failure

« Severe liver disease

* Spine surgery

« Liver surgery

Second hit
(transfusion factors)

RBC

* HLA or HNA

« Bioactive lipids

« sCD40L

« Aged erythrocyte

FFP
« HLA or HNA

PLT

« HLA or HNA

« Bioactive lipids
« sCD40L

ésmdsankeuy Image: Vlaar APJ et al. Lancet 2013;382(9896):984-94
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First hit
(patient factors)

« Sepsis
» Haematological malignancy
* Heart surgery

« Mechanical ventilation

« Massive blood transfusion
« Chronic alcohol abuse
« Age of patient

« Shock

« Acute renal failure

« Severe liver disease

* Spine surgery

« Liver surgery

6 Blood Bank Guy

BRM

INTRAVASCULAR
N

Y
\.\

Pulmonary
endothelium

AR

EXTRAVASCUL

Nl Neutrophils

\

X

|

a»

on the A .
E D G E ' Y = Donor Ab = Ag onrecipient cells = ROS & enzymes

Image courtesy of Dr. Chris Silliman, Denver, CO
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Other Tests to Consider

* With respiratory symptoms:
* Chest x-ray
* pBNP levels
* Fluid I/0O for patient
« HLA/HNA testing for donor
. laA obin lavale if
et
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TRALI Diagnosis

* TRALIIS A CLINICAL DIAGNOSIS!!

* Proving with lab tests is usually difficult
- TACO, ARDS, non-tx stuff

* Fever, hypotension may help distinguish from TACO
- Normal pBNP levels may help

* HLA type for patient

* Anti-HLA (maybe anti-HNA) for donors involved

@ BloodBank Guy BBGuy.org




TRALI

* Prevention
- Predominantly male plasma (2006-8)
- Screen parous female PLT donors for HLA Abs (16)
- All have decreased TRALI frequency greatly
v <1:100,000 transfusions

@ BloodBank Guy BBGuy.org




Acute (< 24 hrs) Delayed (> 24 hrs)

Acute Hemolytic

Febrile Non-hemolytic Delayed Hemolytic
Tx-related Sepsis (TTI) TA-GVHD
TRALI

Acute (< 24 hrs) Delayed (> 24 hrs)

Allergic
Hypotensive Delayed Serologic
TACO Post-transfusion Purpura

Tx-associated Dyspnea

6 BloodBank Guy BBGuy.org




Mild Allergic Reactions

* 1-3% incidence
- May not report
o Urticaria (hives); local
- Angioedema
* Type | hypersensitivity
* Diphenhydramine treats, may not prevent
* May restart transfusion

@ BloodBank Guy BBGuy.org




Clerical

Visible

Check HGB

Image: http://intranet.tdmu.edu.ua/

Direct Antiglobulin Test

b o .
- e VAr\tngDh
A A" g
Y 5o
of

Erythracyte

Repeat
ABO/Rh

In viva antibody
coating of erythrocytes

__ Anti-lgG AHG reagent added _a. AHGreagent causes IgG-coated
7 after erythrocytes are washed " erythrocytes to agglutinate
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Severe Allergic RXNs

* Extreme opposite of urticarial
* Classic: Anaphylaxis early in TX

- Acute hypotension, abdominal distress,
systemic crash

- Almost always have skin findings!

@ BloodBank Guy BBGuy.org




Copyright ©® The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Constricted Headache

Dilated
blood vessel

Wheal and flare
reaction, itching

Dilated
blood vessel

Increased blood flow

Nerve cell

Constricted - 8,
bronchiole ET

Wheezing,
difficult breathing,
coughing

Histamine
P

Ser%tomn

Bradykinin

Increased peristalsis of
intestine; diarrhea, vomiting

; Glands
e, ) ‘Z,'

A 1 ~

)

Typical
response
in asthma

Excessive mucus, tear formation,

\‘ ) Airway obstruction: glandular secretions

(A % mucus buildup
Constriction -
of bronchioles

BloodBankGuy BBGuy.org




Severe Allergic RXNs

* Classic: IgA-deficiency
- Severely decreased/absent IgA (<0.05 mg/dl)
- Anti-IgA; anaphylaxis with exposure
* Anti-IgA is difficult to detect (specialty labs)
- Further, may not be predictive!
- VERY few with RXN have anti-IgA

IgG IgA (dimer) IgM (pentamer) igD IgE

I/
BloodBank Gu Figure 34.3
y Biachemistry, Seventh Edition
£ 2012'W_H. Freeman and Company



Severe Allergic RXNs

* Others:

- Haptoglobin deficiency

- Latex

- Drugs

- Foods eaten by donors

- Donors passing on severe allergies?
* Most RXNs do NOT have explanation!

6 BloodBank Guy BBGuy.org




Anaphylactic Rxn DDX

* Acute hemolytic reaction (not exactly)
* Septic transfusion reaction

* TRALI/TACO

* Coincidental anaphylactic RXN

* Pulmonary embolus, acute Ml, others

* NOTE: No fever + skin findings VERY helpful

@ BloodBank Guy BBGuy.org
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Other Tests to Consider

* With respiratory symptoms:
* Chest x-ray
* pBNP levels
* Fluid I/0O for patient
« HLA/HNA testing for donor

* IgA/haptoglobin levels if
anaphylactic

BBGuy.org



Dlagnosis

* Upon presentation, consider IgA-deficiency
(possibly haptoglobin)
- Test pretransfusion sample
v’ Screen for IgA level
v Do anti-IgA test if IgA is very low/absent
v 'Understand limitations (not predictive)
* Rare to pursue other etiologies

6 BloodBank Guy BBGuy.org




Treatment

* Diphenhydramine (Benadryl) not enough!
* Epinephrine...RIGHT NOW!!
* Bronchodilator (e.g., aminophylline)

6 BloodBank Guy BBGuy.org
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Prevention

 |gA-deficient with anti-IgA and Hx of reaction:

- “lgA-deficient” products
V' IgA-deficient donors of RBCs, PLTs, plasma
v " Washed RBCs, PLTs (2 L NaCl)

- Autologous donations

OOO@OO/

* If IgA-deficient but no anti-IgA/reaction: No wash
e If Rxn, not IgA-deficient, use washed or autologous
- May re-try “normal” transfusion later

BBGuy.org
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Transfusion-associated Circulatory Overload

* Acute congestive heart failure due to transfusion

*Signs and symptoms, laboratory: (check all that apply)
Cardiovascular: Cutaneous: Pain:
Blood pressure decrease Edema Abdominal pain
Shock Flushing Back pain
Hemolysis/Hemorrhage Jaundice Flank pain
Disseminated intravascular coagulation Other rash Infusion site pain
Hemoglobinemia Pruritus (itching) Respiratory:
Positive antibody screen Urticaria (hives) ¥ Bilateral infiltrates on chest X-ray
Generalized: Renal: Bronchospasm
Chills/rigors Hematuria V] Cough
Fever Hemoglobinuria | Hypoxemia
Nausea/vomiting Oliguria V| Shortness of breath
v other: (specify)_Blood pressure INCREASE, headache, JVD, elevated BNP

éBloodBankGuy Image source: James Heilman, MD (via Wikipedia) BBGuy.org



TACO Definition

3 or more within 6 hours after transfusion end:

Stretched
~ and thin
' chambers

. .
AX
&\

é BloodBank Guy BBGuy.org



TACO

o At-risk:
- Those already with CHF
- Older patients (85% over 60)
- Very young patients
- Renal failure patients
- Chronic compensated anemias

6 Blood Bank Guy Image: pngtree.com BBGuy.org




TRALI vs TACO
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TRALI

TACO

Fever
Hypotension
No diuretic effect
Normal BNP
Transient leukopenia
+/- anti-HLA/HNA Abs

No fever
Hypertension
Dramatic diuretic effect
Elevated BNP~*
No leukopenia
No antibodies

[Eye Roll]

6 BloodBank Guy
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[Eye Roll]


TACO

* Treatment
- Stop transfusion, sit patient up, diuretics,
oxygen
* Prevention
- Slower infusion rates (1 ml/Kg/hr)
- Split units/aliquots
- Volume reduction

6 BloodBank Guy BBGuy.org




Acute (< 24 hrs) Delayed (> 24 hrs)

Acute Hemolytic

Febrile Non-hemolytic Delayed Hemolytic
Tx-related Sepsis (TTI) TA-GVHD
TRALI

Acute (< 24 hrs) Delayed (> 24 hrs)

Allergic
Hypotensive Delayed Serologic
TACO Post-transfusion Purpura

Tx-associated Dyspnea

6 BloodBank Guy BBGuy.org




Delayed Hemolytic Rxns

* Hemolysis occurring >24 hrs to <28 days after
transfusion

* Almost always a previously present antibody
that reappears after exposure

- Kidd, Dufty, Kell most common

6 BloodBank Guy BBGuy.org




Mechanism of DHTR

%

1% or so Anti-Jka

Jka neg
recipient

6 BloodBank Guy BBGuy.org
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DHTR Signs & Symptoms

*Signs and symptoms, laboratory: (check all that apply)

Cardiovascular: Cutaneous: Pain:
Blood pressure decrease Edema Abdomina
Shock Flushing Back pain
Hemolysis/Hemorrhage V[ Jaundice Flank pain
Disseminated intravascular coagulation Other rash Infusion site pain
Hemoglobinemia Pruritus (itching) Respiratory:
V[ Positive antibody screen Urticaria (hives) Bilateral infiltrates on chest x-ray

Generalized: Renal: Bronchospasm
Chills/rigors Hematuria Cough

X] Fever Hemoglobinuria Hypoxemia
Nausea/vomiting Oliguria Shortness of breath

¥ Other: (specify) _Scleral icterus

BBGuy.org
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Four CORE Tests

Clerical Visible

HGB

Direct Antiglobulin Test »

\; )‘ ﬁ().. A/Anrigr'n
~@y.
F3 “
); .

In viva antibody
coating of erythrocytes

& Anti-lgG AHG reagent added s AHGreagent causes IgG-coated
"~ after erythrocytes are washed " erythrocytes to agglutinate

6 Blood Bank Guy BBGuy.org
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* “Mixed field"” DAT

* Newly identified antibody

* Eluate with antibody

* Spherocytes (extravascular
hemolysis)

* Expected LDH/Dbili,
haptoglobin changes

Image source: www.mirrscitech.co.kr

Neg Mixed Field
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DHIR Treatment

* Often not required
* |f severe, treat as AHTR
- Volume and pressure support
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Transfusion-associated GVHD

* Attack on host HLA antigens on tissues by o
transfused T-lymphocytes —

- “TA" part distinguishes from GVHD from stem
cell and organ transplant

* Rare, but nearly always fatal
- 3 fatals reported to FDA since 2005
- 66 cases in literature 2000-13
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Normal Activity

Recipient
HLA Antigens

Attack!
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Counter-Attack
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But, What If There Is....?7
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Immun Lymphopenia




TA-GVHD

7-10 days: Skin, liver, Gl tract
Bone marrow
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Prevention

2500 cQGy targeted to center of bag,
1500 cQGy to all parts

N S
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Indications

* Immunosuppression
- T-cell defects (including drugs)
- Stem cell/marrow transplants
- Aplastic anemia
* Intrauterine/preemie transfusions
* Heme malignancies (esp HD)
* Granulocytes
* 1st-degree relatives or HLA-matched
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One-Way HLA Match

RECIPIENT

Al11B12

Highest risk:
* Family members
 HLA-selected products
» Genetically non-diverse populations
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Probably NOT at risk

* Organ transplant recipients
* Term neonates

* AIDS patients

* Previously frozen products
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Miscellaneous

* Not for CMV prevention
* Not for stem cell infusions (duh!)
* LR is NOT interchangeable!
- We don't know minimum threshold
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Acute (< 24 hrs) Delayed (> 24 hrs)

Acute Hemolytic

Febrile Non-hemolytic Delayed Hemolytic
Tx-related Sepsis (TTI) TA-GVHD
TRALI

Acute (< 24 hrs) Delayed (> 24 hrs)

Allergic
Hypotensive Delayed Serologic
TACO Post-transfusion Purpura

Tx-associated Dyspnea
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Post-transfusion Purpura

* Severe thrombocytopenia (< 10K) about 10 days
post-transfusion
- Platelet or RBC transfusion

* Females 5:1
* Especially with pregnancy history
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Post-transfusion Purpura

C D HPA-1a + PLTs

l Pregnancy/Transfusion

-
Qj " HPA-1a Neg Female

!

Anti-HPA-1a
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Post-transfusion Purpura

Future Platelet or RBC transfusion (HPA-1a Pos)

|

300

: HPA-1a Neg
200 Antl'HPA'1 a. Female

L4l

HPA-1a Pos HPA-1a Neg
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Post-transfusion Purpura

* Treat with IVIG
- Formerly plasma exchange
* Mortality 10% without treatment, rare with IVIG
* Avoid platelet transfusion if possible
» Future PLTs should be Ag-matched
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