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Special transfusion risks to consider in HCT

• Platelet refractoriness

• TA-GVHD

• Infection
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• Iron overload

• ABO incompatibility

• TACO
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1. Review trends in platelet transfusion practice

2. Review causes and patterns of platelet transfusion 
refractoriness

3. Outline diagnosis and management of PLT refractoriness 
caused by alloimmunization

Objectives for today
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What is the typical threshold for prophylactic 
platelet T/F in stable HM/HCT pts? 

A. <10x109/L 
B. <10x109/L & tranexamic acid
C. <20x109/L
D. T/F is not required prophylactically
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Stanworth S et al. NEJM 2013

Prophylactic plts at <10K vs. no prophylaxis in 
HM/HCT
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Stanworth S et al. NEJM 2013

Prophylactic plts at <10K vs. no prophylaxis in 
HM/HCT
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Prophylactic PLTS vs no PLTS with TXA in autoHCT

Tay et al. NCT 04448184
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Gernsheimer T et al. Blood 2022

Prophylactic TXA to reduce bleeding & T/F in 
HCT/HM pts?
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Gernsheimer T et al. Blood 2022

Prophylactic TXA to reduce bleeding & T/F in 
BMT/HM pts
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What is the typical threshold for prophylactic 
platelet T/F in stable pts with HM/HCT

A. <10x109/L 
B. <10x109/L and tranexamic acid
C. <20x109/L
D. Plt T/F is not required prophylactically
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What is the most common cause of transfusion-
transmitted infection?

A. HIV  
B. Staphylococcus species
C. Hepatitis C
D. Malaria
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• Source: Bacteria from donor skin or blood stream 

• Plts stored at room temp - ideal growth medium

• Bacterial sepsis ~1:125,000 of transfused platelet 
concentrates.

Bacterial contamination of platelet components

Source: Canadian Blood Services’ professional education website, profedu.ca



Pathogen inactivation 
technology 

with Amotosalen (Intercept)  
technology
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Additional layer of safety against:
• Viruses
• Bacteria (including spirochetes)
• Protozoa
• Leukocytes - can no longer replicate and produce 

cytokines

Pathogen inactivation with Amotosalen/UVA 

Source: Canadian Blood Services’ professional education website, profedu.ca



Pathogen inactivation 
technology 

with Amotosalen (Intercept)  
technology
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Platelet components at CBS

Blais-Normandin I et al.  CBS Prof Edu 2023
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Q2. What is the most common cause of 
transfusion-transmitted infection?

A. HIV  
B. Staphylococcus species
C. Hepatitis C
D. Malaria
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1. Review trends in platelet transfusion practice

2. Review causes and patterns of platelet transfusion 
refractoriness

3. Outline diagnosis and management of PLT refractoriness 
caused by alloimmunization

Objectives for today
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• PLT count ideally ~10- 60 mins after PLT transfusion
• In a clinically stable pt, increment after 1 dose ~20-40 x 109/L

• Refractoriness: Consistently inadequate response to platelet transfusion
• <5-10x109/L after 2 consecutive transfusions

• 1hr CCI <5000-7500 after 2 consecutive transfusions

What is PLT transfusion refractoriness?

CCI = post PLT – pre-PLT count (x109) x BSA(m2)
         PLT dose (x1011)
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Causes of PLT refractoriness
Non-Immune (~80%) Immune (~20%)

Fever, infection, or sepsis Class I HLA antibodies*

Bleeding HPA antibodies

Accelerated platelet consumption (DIC, MAHA) ABO antibodies

Drugs (Ampho, Vanco, ATG, Foscarnet, CAR-T) Antibodies against drug–platelet glycoprotein 
complex

Splenic Sequestration Old/poorly stored platelets, small dose

Cohn C, ASH Ed 2020; Song X et al, Int J Hematol 2023; *Seftel MD et al, Blood 2004
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1. Review trends in platelet transfusion practice

2. Review causes and patterns of platelet transfusion 
refractoriness

3. Outline diagnosis and management of PLT refractoriness 
caused by alloimmunization

Objectives for today
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HLA alloimmune refractoriness: 14% pre to 4% post 
leukoreduction



Pathogen inactivation 
technology 

and HLA alloiimunization
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PLT alloimmune refractoriness with Intercept PRT vs 
controls

Pati I et al. Pathogens 2022 
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How to diagnose immune platelet refractoriness?

• HLA antibodies?

• HPA antibodies? 

•  HLA antibody screen

• HPA antibody screen
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HLA Antibody Analysis – Fusion (One Lambda)
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HLA Class I antibodies detected by Luminex
Anti-HLA-A: 2, 3, 11, 22, 25, 26, 29, 30, 31, 33, 34, 43, 66, 68, 69
Anti-HLA-B: 13, 18, 35, 39, 42, 44, 45, 46, 48, 49, 50, 51, 52, 53, 54, 
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 67, 7, 71, 75, 76, 77, 78, 8, 
81, 82

HLA Typing
A24, A32
B27, B37

Example of Results
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PLATELET DONOR SELECTION (PDS)



HLA Platelet Donors tested for HLA/HPA at CBS

1298; 11%

3228; 26%

7763; 63%

10991; 89%

Tested platelet donor

Tested non-platelet donor

active platelet donor

inactive platelet donor

N = 12,289 HLA/HPA tested donors
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HLA ‘matching’ vs antigen avoidance

• Matching
• Requires HLA typing
• Narrows pool eligible donors
• Higher chance of response

• Avoidance
• Only need HLA Ab ID
• Less restrictive than 

matching
• Possibility of sensitization
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Number of HLA/HPA-matched Platelet Issued
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• Approximately 3% of 
all platelets released 
by CBS are 
HLA/HPA-selected 
platelets. 

• Proportions are 
increased gradually.
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Couvidou A et al. Front Immunology 2023
Jang D, Panch S. ASH ED 2022

Mitigation
    
Widen PLT donor pool
   
IgG removal/interference: eg IVIG/PLEX

B cell suppression (antiCD20, CD38)

Anticomplement Rx eg Eculizumab

IgG cleavage (IdeS)

Prevention

Class I HLA antigen depletion (citric 
acid)

Universal PLTs from IPSCs
 

Future strategies in HLA alloimmunization
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1. Review trends in platelet transfusion practice

2. Review causes and patterns of platelet transfusion 
refractoriness

3. Outline diagnosis and management of PLT refractoriness 
caused by alloimmunization

Objectives for today
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Extra slides
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What next?

M.-H. Tran, in Pathobiology of Human Disease, 2014

https://www.sciencedirect.com/referencework/9780123864574/pathobiology-of-human-disease


HPA Testing
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Antibody screening
• PAKLx (flow cytometry), PAK Plus (ELISA)

• Monoclonal Antibody Immobilization of Platelet Antigens

HPA typing
• Molecular assays that detect 22 HPA (1-9, 11, and 15)
• Identifies presence or absence of the polymorphisms using 

PCR

HPA testing: similar to HLA
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Platelet Allo-Immunization
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• HPA testing identified anti-HPA-1b antibody
• In addition to HLA antigens, only HPA-1a/1a platelets selected

• Better increments observed 

Case 2
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• 5-year-old female

• African (Cameroon) descent

• Diagnosis – AML

• Completed 2 cycles of chemotherapy, awaiting count 
recovery

Case 3
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RANDOM PLATELET TRANSFUSIONS
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PLATELET ALLOIMMUNIZATION INVESTIGATION – 
TESTING - HLA Antibody Analysis – Fusion (One Lambda)
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PLATELET ALLOIMMUNIZATION INVESTIGATION – 
TESTING – HPA Antibody Analysis – MATCHIT! (werfen)
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PLATELET ALLOIMMUNIZATION INVESTIGATION 
INTERIM REPORT



53

• Membrane protein expressed on phagocytes, 
platelets, RBC and some epithelia1

• Functions as receptor for certain adhesive proteins 
(microvascular endothelial cells)2

• Functions a transporter of long chain fatty acids 
(phagocytes)2

• Impacts immune system 

• Deficiency more frequently found in  people of Black 
and Asian ancestry, rare in Caucasians

CD36 (GPIV)

1Silverstein, Roy et al. Sci Signal 2009 May 26: 2(72):re3
2Chen, Yiliang et al. JEM 2022 Jun 6; 219(6): e20211214
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• Needed for cycle 3 chemotherapy 

• None available in Canada – donors not tested 
for CD36

• US Blood Supplier: one donor available – 

HLA-permissive match

CD36 (GPIV) DEFICIENT PLATELETS
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CD36 (GPIV) DEFICIENT PLATELETS 
TRANSFUSIONS
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This case highlights:

• The need for platelet refractoriness testing for patients 
undergoing continual platelet transfusions

• The important clinical impact and significance of anti-CD36

• Rare platelets (CD36 deficient) available despite challenging 
and complex process required to import such platelets

CONCLUSION
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1. Review causes and patterns of platelet transfusion 
refractoriness – immune vs non-immune

2. Outline diagnosis and management of PLT refractoriness 
caused by alloimmunization – HLA, HPA, donor selection

3. Discuss challenging cases in the management of alloimmune 
refractoriness – HLA +/- HPA, CD36 deficiency, future 
strategies

Objectives for today 
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Luminex: Red light, Green light

Two color flow cytometry used to identify each bead and determine if IgG present

4

6
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Luminex: Red light, Green light

Two color flow cytometry used to identify each bead and determine if IgG present

3

4

6
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Method
• Prophylactic platelet transfusion to hematologic cancer and solid tumor 

patients
• Received low (1.1x1011), medium (2.2x1011), or high (4.4x1011) dose 

when platelet count was less than 10,000/L
• Primary endpoint: Grade 2 or higher bleeding defined by WHO

Result 
• Significant bleeding did not differ between groups

Trials with pathogen-reduced platelets also did not observe an increased 
bleeding risk due to fewer platelets in a platelet dose.8

A note about clinical efficacy - PLADO trial13

Source: Canadian Blood Services’ professional education website, profedu.ca



61

INTERCEPT vs Untreated6

• 1 hour CCI

1 hr 
CCI

24 hr 
CCI

Note: These studies are a mix of PAS and plasma PRT 
components; pooled and apheresis platelets

Source: Canadian Blood Services’ professional education website, profedu.ca
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Petraszko & Zeller, 2018, CBS Prof Edu Chapter 18
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HLA/HPA Patient Diagnoses
Hematologic
non-hematologic
Neonatal/Pregnancy
Not specified

138; 84%

14; 9%

12; 7%

2022/2023

N = 164
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