
The Effect of Radiated vs Non-Irradiated Blood
Transfusions on Extracellular Potassium Levels
in Infants Undergoing Craniosynostosis Repair

Item Type text; Electronic Thesis

Authors Dunn, Tyler

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the College of Medicine - Phoenix, University
of Arizona. Further transmission, reproduction or presentation
(such as public display or performance) of protected items is
prohibited except with permission of the author.

Download date 24/05/2023 21:07:43

Link to Item http://hdl.handle.net/10150/633426

http://hdl.handle.net/10150/633426


• Irradiated blood is associated with a greater 
rise in extracellular potassium compared to 
non-irradiated.

• When an irradiated blood washing protocol 
is implemented prior to transfusion, there is 
not a significant rise in extracellular 
potassium.

• TA-GVHD can be prevented with irradiation 
and the risk of hyperkalemia is minimized 
with washing prior to transfusion. 

Conclusion

Figure 2. Prospective Differences in K Levels Pre to 30 Minutes Post
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• Transfusion Associated Graft Versus Host 
Disease (TA-GVHD), a risk of blood transfusions, 
has a mortality rate > 90%.

• This results when viable donor T-lymphocytes 
within the transfused product proliferate and 
attack host tissue. The risk is reduced with 
irradiation of blood prior to transfusion.1

• The downside to irradiating cellular blood 
products is that irradiation also affects other 
cellular components in the blood product 
causing the level of extracellular potassium to 
rise due to hemolysis of the red blood cells.2 The 
rapid infusion of high potassium blood products 
has been associated with fatal cardiac 
arrhythmias. 

• To evaluate the effect of irradiated versus non-
irradiated blood transfusions on extracellular 
potassium levels  if washing irradiated blood 
prior to transfusion results in less of a change in 
extracellular potassium. 

• The retrospective  study confirmed that 
irradiated blood is associated with a more 
elevated post-transfusion serum potassium 
level. 

• After implementation of the institutional 
irradiated blood washing protocol prior to the 
prospective study, post-transfusion potassium 
levels were nearly similar to those that 
received non-irradiated blood.

• TA-GVHD manifestations include:
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Objectives
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Study Design

Retrospective:
• Statistically significant (p<0.001) increase of 0.3 mmol/L in post-transfusion 

potassium levels of the irradiated (n= 58) group compared to the non-
irradiated (n= 80). 

• 1.7% of the irradiated patients had a post-transfusion potassium level > 5.5 
mmol/L

Prospective with Washing of Radiated Blood:
• 30 minute post-transfusion potassium levels between the irradiated and 

non-irradiated were similar at 3.99 mmol/L and 3.93 mmol/L respectively. 

• There is a greater median difference in the pre-transfusion to 30 minute
post-transfusion potassium level in the non-irradiated group of 0.55 
mmol/L compared to 0.20 mmol/L in the washed irradiated group. 

• Retrospective chart review of 138 patients 
between 2 and 10 months of age who had a 
craniosynostosis repair and required a blood 
transfusion.

• Prospective blinded observational study was 
also performed:

o 10 patients <4 months of age received 
irradiated blood products and 10 
patients >4 months of age received 
non-irradiated blood

o The irradiated blood was washed 
within 4-6 hours of transfusion to 
remove potassium

• Extracellular potassium measurement was 
recorded pre-transfusion, at 30-minute intervals 
during the transfusion and post-transfusion. 

Figure 1. Mean Post Transfusion Potassium Levels 
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