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HAX1 Gene Analysis in Severe Congenital Neutropenia 
 
DISORDER ALSO KNOWN AS 
SCN3, Kostmann disease, autosomal recessive congenital neutropenia, infantile genetic agranulocytosis 
 

CLINICAL FEATURES 
Severe congenital neutropenia (SCN) is characterized by a selective decrease in circulating neutrophils, bone 
marrow maturation arrest at the promyelocyte stage, and occurrence of infections. Typical infections include 
omphalitis, pneumonia, sinusitis and gingivitis caused by resident bacteria of the skin, mouth, and oropharynx. 
While all types of severe congenital neutropenia are sometimes called Kostmann disease, the extended family 
actually described in detail by Kostmann had a recessive disorder now known to be caused by pathogenic 
variants in HAX1.1,2 A recent observation is that some, but not all, HAX1 variants are associated with neurological 
disorders.3,4,5 Variants in HAX1 are not known to cause any type of cyclic or periodic neutropenia. 
 
GENETICS 
Autosomal recessive 
 
TEST METHODS 
Analysis is performed by bi-directional sequencing of the coding regions and splice sites of exons 1-7 of the HAX1 
gene. Variants found in the first person of a family to be tested are confirmed by repeat analysis using 
sequencing, restriction fragment analysis, or another appropriate method. 
   
TEST SENSITIVITY 
In one study of 42 patients with SCN associated with documented myeloid maturation arrest, and no ELA2 
variants, homozygous HAX1 variants were found in 16 (15 unrelated) patients2. Another study of 109 families with 
SCN found 33 with autosomal dominant ELA2 variants, 2 with X-linked WAS variants, and 4 with autosomal 
recessive HAX1 variants.6 The chance of finding a HAX1 variant in a given patient depends in part on the 
likelihood of recessive inheritance. Sequencing analysis as performed at GeneDx is expected to identify 99 % of 
HAX1 variants. 
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