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Pre Transfusion Knowledge Question 1

For adult patients, transfusion of platelets (PLTS) is 
indicated:

a) For bleeding patients taking anti-platelet medications 
(e.g., aspirin, clopidogrel), regardless of platelet count.  

b) Only if the patient is actively bleeding.
c) Only if the patient’s platelet count is less than 100 x 

109/L.
d) Pre-neurosurgery, if the patient’s platelet count is less 

than 200 x 109/L. 



Pre Transfusion Knowledge Question 2

When administering platelet transfusion, it is important 
to:

a) Concurrently infuse 0.9 % sodium chloride at 25 
mL/hour.

b) Monitor the patient’s temperature q 20 minutes. 
c) Use a new blood tubing/filter set.
d) Complete the transfusion within 30 minutes. 



Platelet Transfusion: A Sticky Process

Objectives: 
• To understand the role of platelets, Canadian Blood Services 

(CBS) production steps, & indications for platelet transfusion.
• To define nursing actions to safely administer platelets (tubing & 

filter, infusion rate, patient monitoring, possible adverse 
reactions).

Outline:
• What do platelets do? 
• CBS platelet production and implications 
• Indications/Transfusion Guidelines, Dose & Details
• Transfusing platelets 
• Platelet transfusion reaction



Platelets
• Smallest of blood cells; first responders 

in the clotting process; “sticky cells”. 
• Main function is to bind to the site of 

blood vessel injury and bind to each 
other to form the platelet plug.

• This initiates activation of the plasma 
clotting factors to stop bleeding. 

• Also, have a role in primary immunity, 
tumour progression and inflammation.

• Platelet life cycle: about 10 days.
• Normal platelet count: 150 - 400 x109/L.

What Do Platelets Do?
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https://teachmephysiology.com/immune-system/haematology/platelets/
Platelets are primarily in the bloodstream, up to 30% of platelets are transiently sequestered within the spleen, ready for rapid mobilisation.




Whole blood collection

CBS Platelet Production (1) 

Canadian Blood Services: https://professionaleducation.blood.ca/en/transfusion/clinical-guide/blood-components
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1. Pooled Platelets

2. Apheresis Platelets 
Apheresis machine separates & removes platelets and some plasma from 
donor; platelets suspended in donor’s plasma; routine bacterial screening.

CBS Platelet Production (2)  

Canadian Blood Services: https://professionaleducation.blood.ca/en/transfusion/clinical-guide/blood-components

Routine bacterial 
screening

Presenter
Presentation Notes
Buffy coat layers from four donations of the same ABO blood group, along with plasma from one of the same four donations (a male donor), are pooled together and processed further, including LR by filtration, to produce one pooled platelet unit or dose. The pool is labelled as Rh negative only when all the donor units within the pooled component are Rh negative. �A typical pooled platelet component has a volume of 320 mL, a platelet count of 340 x 109 and residual leukocyte count of 5 x 108 per unit and may have trace amounts of red cells.
�Apheresis platelets: automated in-line process using apheresis machines that separate and extract platelets (suspended in the donor’s plasma) from other cellular whole blood components by centrifugation A typical unit of apheresis platelets has a  volume of ­­220 mL., a platelet count of 333 x 109 platelets and residual leukocyte count of 10 x 108 

CBS Ch 19�To reduce the risk of bacterial contamination, a number of mitigation strategies have been implemented, including the introduction of diversion pouches during whole blood collection (see Chapter 6 for more on the blood collection process) and large volume delayed bacteria culture sampling. At Canadian Blood Services, untreated platelets are routinely screened for bacterial contamination using microbial culture methods of the BACT/ALERT 3D system. �Although implementation of an enhanced large volume bacterial detection screening algorithm resulted in a threefold reduction in septic transfusion reactions , risk of bacterial contamination remains higher than that of other transfusion-transmitted infections. For more information on platelet bacterial testing see our FAQ: Canadian Blood Services platelet bacterial screening.

https://professionaleducation.blood.ca/en/transfusion/clinical-guide/blood-components


2022 CBS introduced Pathogen Reduced Platelets
Used for the same indications. 

Transfused following the same procedures.

• Also called INTERCEPT platelets, pathogen reduction technology 
platelets, psoralen-treated platelets, pathogen inactivated platelets.

• Platelet Additive Solution (PAS-E): crystalloid nutrient  
media is used to suspend platelets (replaces part of plasma  
within platelet units; ratio of PAS-E:Plasma is about 60:40).

• Cerus INTERCEPT Pathogen Inactivation Technology: 
Amatosalen, a psoralen compound, and UV light are used to 
inactivate viruses, bacteria, protozoan parasites & white cells.

CBS Platelet Production (3)  
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Bacterial contamination mitigation strategies: diversion pouch use during whole blood collection; large volume delayed bacteria culture sampling
risk of bacterial contamination remains higher than that of other transfusion-transmitted infections
�Cerus INTERCEPT Pathogen Inactivation Technology used in European Union since 2002 and in the United States since 2014. �Some pathogens are resistant to amotosalen treatment (e.g., hepatitis A, hepatitis E, poliovirus, and prions).



2022 CBS introduced Pathogen Reduced Platelets 
Benefits:      
• Decreased risk bacterial transmission (bacterial sepsis), 
• Lower risk of non-bacterial transfusion-transmitted infections, 
• Fewer allergic reactions (less plasma),
• Irradiation is unnecessary (white blood cells are inactivated),    
• Bacterial testing not required (issued to hospitals earlier in shelf life). 
Downside: 
• Post transfusion platelet count increment is mildly reduced, though studies 

shown no differences in bleeding outcomes.
Note - Pathogen Reduced Platelets:
• Not indicated if patient history of hypersensitivity reactions to amotosalen

or other psoralen products.
• No information on use in intra-uterine transfusion

CBS Platelet Production (4)  
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Pathogen-reduced platelets are not indicated for neonatal patients treated with phototherapy devices that emit a peak energy wavelength less than 425 nm or have a lower bound of the emission bandwidth less than 375 nm. However, in Canada, phototherapy in the blue-green light with peak wavelength of 450–460 nm (safe range) is the current standard of care for treatment of neonatal hyperbilirubinemia.2,3



3. Pooled Platelets Psoralen Treated (PPPT)

4. Apheresis Platelets Psoralen Treated (APPT)
Apheresis machine separates & removes platelets and some plasma from 
donor; PAS-E added for 60:40 PAS-E:Plasma ratio; Pathogen Inactivation   
Technology.

5.  Apheresis Platelets in PAS-E
Apheresis machine separates & removes platelets and some plasma from 
donor; PAS-E added for 60:40 PAS-E:Plasma ratio; Routine bacterial    
screening; available on request.

CBS Platelet Production (5)  

PAS-E   
 added

x 7 
donors

Pathogen Inactivation Technology

2 doses PPPT

1. Amatosalen added 
2. UV Illumination 
3. Amatosalen removed
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CBS Platelet Production (6)  

1. Pooled Platelets 2. Apheresis Platelets
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CBS Platelet Production (7)  

3. Pooled Platelets 
    Psoralen Treated 
    (PPPT)

4. Apheresis Platelets 
    Psoralen Treated 
    (APPT)

5. Apheresis Platelets 
    in PAS-E 
    (on request)
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CBS Platelet Production (8)  

Characteristic 1. Pooled 
Platelets

2. Apheresis 
Platelets

3. Pooled 
Platelets Psoralen 

Treated (PPPT)

4. Apheresis 
Platelets Psoralen 

Treated (APPT)

5. Apheresis 
Platelets in PAS-E 

(on request)

Mean unit volume 
(mL) 317 223 184 277 269

Mean plasma 
volume (mL) 317 223 75 116 113

Suspended in: Plasma Plasma About 60% PAS-E 
& 40% Plasma

About 60% PAS-E 
& 40% Plasma

About 60% PAS-E 
& 40% Plasma

Approximate 
platelet yield (x109 

platelets per unit)
339 333 251 252 279

Number of donors 
in component 4 1 7 1 1

Routine Bacterial 
Screening by CBS Yes Yes Not required Not required Yes

Viable lymphocytes 
present? (for 
patients requiring 
irradiated blood, is 
irradiation needed)

Yes

If a patient 
requirement,

irradiation needed

Yes

If a patient 
requirement,

irradiation needed

No 

Irradiation not 
necessary

No 

Irradiation not 
necessary

Yes

If a patient 
requirement,

irradiation needed
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Patient Case 

• Patient A Epic II Jhpf, a 33-year-old female, previously well 
(episodically taking aspirin for chronic back pain) was 
admitted and diagnosed with leukemia. 

• She is now on Day 4 of her treatment regimen (induction 
chemotherapy). Her clinical course is proceeding as 
anticipated.

• Today’s labs: Hb 84 g/L; Platelet count 8 x109/L



Patient Case: Question 1

In this patient case, the appropriate indication for 
platelet transfusion is:

a) The patient’s diagnosis of leukemia.
b) The patient feels weak and fatigued. 
c) For the past month, the patient had been taking aspirin 650 

mg daily for back pain. 
d) Prophylactic transfusion, platelet count less than 10 x 109/L.



Platelet Transfusion: Indications (Adults) 

ADULTS Consider if clinical situation Platelet count x 109/L

Non-immune thrombocytopenia, prophylactic transfusion Less than 10

Pre procedures not associated with blood loss (low risk, e.g., paracentesis, central 
line insertion)

Less than 20

Patient taking anticoagulants that should not be stopped Less than 30

Patient with cirrhosis pre high risk procedures Less than 30

Pre procedures associated with blood loss or major surgery (greater than 500 mL 
expected blood loss)
Significant bleeding

Less than 50

Pre epidural anesthesia 50 to 80

Pre neurosurgery or head trauma (exception: transfusing platelets in patients with 
intracranial hemorrhage, not requiring surgery, on antiplatelet agents leads to 
increased morbidity)

Less than 100

Platelet dysfunction (e.g., medications: aspirin, clopidogrel therapy; post 
cardiopulmonary bypass) and significant bleeding 

Any platelet count 

NOTE: Immune thrombocytopenia (ITP) with life threatening bleeding, 
clinical situation specific with hematology consultation 
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Platelet Transfusion: Dose & Details 

Adults:
•  1 dose (1 unit)
•  Platelets shelf-life: 7 days, on an approved, monitored agitator

stored at 20-24°C 
(Inadvertently “chilled” platelets are hemostatically active 
however, will be cleared quickly by hepatic macrophages).

• Transfuse over 60 minutes, slower if TACO risk.
• If pre-procedure, transfuse just prior to procedure.
• Re-check platelet count 10 to 60 minutes after platelet is transfused.
• 1 dose = 15-25 x109/L increase in platelet count at 10 to 60 minutes post 

transfusion.
    
    Neonate/Pediatric Dose

• 8 mL/kg for PPPT, APPT; 10 mL/kg all other PLTS (to maximum 1 unit).



Platelet Transfusion: 
Neonate Notes & Pediatric Pearls 

Bloody Easy 5 p. 33



Patient Case: Question 2

The physician’s order:

As it appears, this platelet transfusion order is incomplete. 
Select the required/mandatory additional information:
a) The patient’s diagnosis.
b) The rate or duration of infusion. 
c) The patient’s platelet count. 
d) Prophylactic antipyretic medication.



Transfusing Platelets: Order Requirements

Order must include: 
• Patient’s surname, first name, unique hospital identification number
• Date to be given
• Blood component/blood product
• Number of units/doses
• Rate or duration of infusion, e.g., 150 mL/hour or over 2 hours (or 

per hospital standard protocol)
• Medication orders, if any (premedication or diuretic)
• Special modifications or requirements, if any (washed/irradiated)
• Blood warmer/rapid infusion device, if needed (or per hospital 

protocol)
• Sequence for transfusion of multiple components/products



Transfusing Platelets: Pre-transfusion

Group & Screen

Vital Signs, 
Patient 
Assessment

Dedicated IV, Patent
Gauge: Routine: 20-22

Rapid: 14-18 
Neonate/Pediatric: 22-25

Informed Consent

Patient education 

TACO Risks

https://transfusionontario.org/en/blood-transfusion-information-for-patients-v3-short-version-customizable-pdf/


Transfusion Associated Circulatory Overload: 
TACO

• Leading cause of transfusion related deaths; Prevention is imperative!
• Occurs secondary to transfusion at a rapid rate and/or the specific patient’s 

cardiac capacity is unable to tolerate transfusion volume.
• Signs: acute/worsening respiratory distress, decreased oxygen saturation, 

tachycardia, increased blood pressure, acute pulmonary edema. 

TACO Risk Factors 
• Advanced age
• History of heart failure
• History of myocardial 

infarction
• Left ventricular dysfunction
• Renal dysfunction
• Positive fluid balance

If risk, review with prescriber 
for prevention strategies

TACO Prevention Strategies
• Transfuse only 1 unit at a time
• Transfuse slowly over longer time 

period (maximum 4 hours)
• Pre-transfusion diuretic 

(PO – 30 minutes prior; IV – just prior)
• TML to divide unit (if equipment 

available, then transfuse each part 
over maximum 4 hours)



Transfusing Platelets: Tubing & Filter, Devices

• Blood tubing with 170-260 micron filter
• Always NEW blood tubing/filter set 

(If filter was previously used, the 
platelets will adhere to fibrin captured in 
the filter; platelets are sticky!). 

• IV fluid only 0.9 % NaCl (sodium 
chloride)

• NO medications are compatible 
• Prime tubing with 0.9 % NaCl or the 

platelets
• IV setup to allow for stopping abruptly 

& maintain IV access:
- 0.9% NaCl flush syringes + any 

IV fluid line 
or 

- 0.9% NaCl IV line 

Devices: must be
Health Canada 
approved
• Alaris pump
• Baxter pump
• Do not use 

blood warmers 
/rapid infusers 
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Transfusing Platelets: Checking Blood

• Blood received from TML aligns with the order.
• Unequivocal (unmistakable) identification of the patient is 

mandatory.
• Patient must be wearing a patient identification armband.
• Patient identification information must remain attached to blood 

during transfusion.

• For safety, at the bedside in the presence of the patient, follow 4 
steps

1. Patient Identification
2. ABO, Rh Blood Groups

    3. Unit number
    4. Expiry & Visual Inspection 



Transfusing Platelets: Checking Blood 
1. Patient Identification

Check surname, first name, and unique identification number are identical.

Armband

Order

Transfusion Label 
Chart Label/Issue form 



Transfusing Platelets: Checking Blood         
2. ABO, Rh Blood Groups

Check ABO, Rh blood groups are identical/compatible (as feasible for platelets).

Group & Screen

CBS Label 

Transfusion Label 

Chart Label/Issue form 



Patient Case: Question 3

Something seems wrong here !!!
• Patient group & screen test results:  

blood group O, Rh negative
• Platelet unit issued by TML:

blood group A, Rh positive 

The patient’s nurse should (select all that apply): 
a) Transfuse the platelets, TML issued this unit for this patient.
b) Check the compatibility table.
c) Monitor the patient q 15 minutes during the transfusion.
d) Call TML. 



Transfusing Platelets: Checking Blood         
2. ABO, Rh Blood Groups (2)

If the ABO and Rh blood groups are not identical, then check the Compatibility Chart to confirm blood 
component ABO/Rh blood groups are compatible with the patient's ABO and Rh blood groups.



Transfusing Platelets: Checking Blood         
2. ABO, Rh Blood Groups (3)

• Platelets have A and B antigens on their surface 
but do not express Rh antigens.

• Platelets for transfusion: 
o Are suspended in plasma.
o Contain small amounts of red blood cells.

• Ideally, transfuse ABO & Rh blood group identical platelets.
• Often not possible due to limited supply (platelets shelf-life is 7 

days; only 15 % of population is Rh negative).
• If transfusion is non-urgent, TML will check with CBS for 

availability of group identical platelets (CBS to TML delivery time 
is also a consideration). 



Transfusing Platelets: Checking Blood         
2. ABO, Rh Blood Groups (4)

• If patient is Rh negative & Rh negative platelets are not available, 
TML will issue Rh positive platelets for transfusion
o Immunization risk (formation of anti-D antibody) from platelets is low (≈ 1%) 
o For Rh negative females, age 45 years and under with childbearing potential, 

if transfused Rh positive platelets require Rh immunoglobulin (RhIG) to avoid 
formation of anti-D antibody. 

• If ABO group identical platelets are not available, TML will issue 
ABO plasma compatible platelets

• If ABO plasma compatible platelets are not available, ABO 
plasma incompatible platelets may be transfused. 
TML will notify prescriber to ensure patient is monitored for 
hemolysis. 

• ORBCoN Platelet Transfusion Toolkit 
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https://transfusionontario.org/wp-content/uploads/2021/09/PlateletTransToolkit_final-1.pdf


Transfusing Platelets: Checking Blood         
3. Unit number

Check the unit number is identical.

CBS Label 

Transfusion Label 

Chart Label/Issue form 



Transfusing Platelets: Checking Blood         
4. Expiry & Visual Inspection 

Expiry
• Check time of issue (i.e., removal from 

temperature-controlled environment) on 
chart label/issue form. 

• Blood expires 4 hours from time of 
issue, transfusion must be completed 
or any remainder discarded.

Note: In this example, the issue time is 1329 
hours 21/06/23. The unit expires 4 hours later at 
1739 hours 21/06/23. 
By 1739 hours the transfusion must be completed 
or any remainder discarded.

Visual Inspection
Check the blood bag for
• Any clots or fibrin strands
• Unusual colour
• Ports are intact, no leaking

Click to review the CBS Visual Assessment Guide

Chart Label/Issue form 

https://professionaleducation.blood.ca/sites/default/files/VAG_en.pdf


Transfusing Platelets: Infusion Rate

• If patient’s clinical status permits (i.e., patient stable, not bleeding; transfusion not 
urgent) initiate transfusion cautiously and slowly.

• For the first 15 minutes, 
Adults Neonate/Pediatric
50 mL/hour                     1 mL/kg/hour, 

up to 50 mL/hour 

Note: If tubing/filter was primed with 0.9% sodium chloride, then re-prime tubing 
with the platelets to ensure initial slow infusion rate is actually infusing 
platelets (Blood tubing volume: Alaris 33 mL; Baxter  ≈ 15 mL)

• After 15 minutes, assess patient and re-check vital signs.
• If no signs/symptoms of transfusion reaction, increase to rate ordered.  
• Platelets usual rate is over 60 minutes; slower if TACO risk; maximum is 4 hours 

from time of issue from TML.



Transfusing Platelets: Patient Monitoring 
Assessments & Vital Signs

• Baseline assessment: recent fevers, rashes, 
oxygen required, laboured respiration, chest 
auscultation if TACO risk. 

• Vital signs parameters: temperature, 
blood pressure, pulse, 
respiratory rate, oxygen saturation.

• Minimum frequency 
o Baseline within 30 minutes prior to starting 

transfusion.
o 15 minutes after start of transfusion.
o After transfusion is completed. 
o If a transfusion reaction is suspected.
o Periodically post-transfusion (reactions may 

occur up to 4 hours after transfusion; for dyspnea
reactions, up to 24 hours after transfusion).

.



Patient Case: Question 4

After the platelet transfusion has been completed, as the 
nurse is disconnecting the tubing, hives are observed on  
the patient’s forearm. The patient indicates they are quite 
itchy. On physical assessment, no other hives are found. 

The patient’s nurse should (select all that apply): 
a) Call the patient’s physician. 
b) Verify the patient identifiers on the armband & on the platelet bag 

transfusion label match.
c) Administer Benadryl 50 mg IV as per the patient’s prn medications. 
d) Call TML. 

Vital Signs Temperature 
(OC)

BP (mmHg) Pulse              
(per minute)

Respirations              
(per minute)

Oxygen 
Saturation (%)

Baseline (1345) 37.2 116/70 80 16 97

Now 36.9 120/68 76 16 97



Transfusing Platelets: Transfusion Reactions 

• If a possible acute transfusion reaction is suspected:

o Stop the transfusion 
o Maintain IV access
o Check vital signs
o Verify patient armband identification matches with transfusion label
o Notify prescriber
o Patient care as per order
o Report reaction to TML
o Document all details

• All unexpected, unusual or serious symptom(s) must be identified, managed 
and reported to TML for investigation.

• TML must report certain reactions to CBS/Health Canada.



Transfusing Platelets: Transfusion Reactions 

• Computer documentation example: 



Transfusing Platelets: Acute Reaction Chart

https://ttiss.mcmaster.ca/wp-content/uploads/2020/10/TTISS-2020-10-08-Symptom-Transfusion-Reaction-Chart.pdf


Transfusing Platelets: Acute Reaction Chart

cont’d

https://ttiss.mcmaster.ca/wp-content/uploads/2020/10/TTISS-2020-10-08-Symptom-Transfusion-Reaction-Chart.pdf


Transfusing Platelets: Transfusion Checklist

https://transfusionontario.org/wp-content/uploads/2020/12/Transfusion-Checklist-Poster-June-2021-ver-1.0-1.pdf


Post Transfusion Knowledge Question 1

For adult patients, transfusion of platelet (PLTS) is 
indicated:

a) For bleeding patients taking anti-platelet medications 
(e.g., aspirin, clopidogrel), regardless of platelet count.  

b) Only if the patient is actively bleeding.
c) Only if the patient’s platelet count is less than 100 x 

109/L.
d) Pre-neurosurgery, if the patient’s platelet count is less 

than 200 x 109/L. 



Post Transfusion Knowledge Question 2

When administering platelet transfusion, it is important 
to:

a) Concurrently infuse 0.9 % sodium chloride at 25 
mL/hour.

b) Monitor the patient’s temperature q 20 minutes. 
c) Use new a blood tubing/filter set.
d) Complete the transfusion within 30 minutes. 
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