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Interleukin-1-Receptor-Associated 
Kinase-4 Deficiency Screen

Screens for defective innate immunity in patients 
with recurrent infections in whom other 
immunodeficiencies have been excluded

Interpretation
Abnormal results suggest possible IRAK-4 deficiency.

Clinical Background
Some patients with recurrent pyogenic bacterial infections •	
have been shown to have IRAK-4 deficiencies. Some of 
the organisms involved include Staphylococcus aureus, 
Streptococcus pneumoniae, and Shigella sonnei.
These patients usually have normal serum antibody titers •	
against protein and polysaccharide antigens, normal 
immunoglobulins, complement concentrations, neutrophil 
function, and normal T and B cells.

Disease Overview
IL-1-receptor-associated kinase-4 (IRAK-4) deficiency is associated 
with a narrow cellular defect first described in three patients with 
histories of recurrent infections caused by gram-positive organisms, 
Staphylococcus aureus, and Streptococcus pneumoniae. This 
defect results from a lack of response of toll-like receptor (TLR) 
ligands and IL-1 receptors (IL1Rs), which have been shown to bind 
microbial products and initiate an immune response stimulating the 
inflammatory monokines, TNFα, IL-1ß, and IL-6, which can then 
amplify the immune response. Cells of these patients fail to produce 
these cytokines in response to lipopolysaccharide (LPS) and 
zymosan particles. This lack of response can provide the clinician 
with more data in order to help establish a diagnosis.

Indications for Ordering
Patients with recurrent bacterial infections and poor inflammatory 
responses due to pyogenic bacteria in whom all other 
immunodeficiencies have been excluded.

 Limitations
This assay should be considered a screening test only. The clinician 
should take into consideration the clinical status of the patient when 
ordering and interpreting the data.

Test Highlights
Screens for IRAK-4 deficiencies in patients with recurrent infections and poor inflammatory responses.•	
A small amount of whole blood is stimulated with lipopolysaccharide (LPS) and zymosan particles, followed by measurement •	
of the inflammatory monokines TNFα, IL-1ß, and IL-6 by Luminex multianalyte technology.
A lack of response to these stimuli can indicate an IRAK-4 deficiency and provide valuable information to the clinician.•	

 Methodology
Cell stimulation of a whole blood sample in tissue culture •	
followed by measurement of monokine production in 
supernatant by Luminex multianalyte technology. 
All values will be compared to the whole blood sample •	
incubated with media alone, which is usually less than 5 pg/
mL for all three monokines tested. Any values above this 
level should be considered normal and patient values less 
than 5 pg/mL below normal. The medical director determines 
whether there is a depressed response to the stimulants tested, 
indicating a possible IRAK-4 deficiency.
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0051393	 	 Interleukin-1-Receptor-Associated Kinase-4 (IRAK-4) Deficiency Screen

For specific collection, transport, and testing information, refer to the ARUP Web site at www.aruplab.com.
For information on test selection, ordering, and interpretation, refer to ARUP Consult® at www.arupconsult.com.
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