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The first study on the genotype of Korean patients with HLH was carried out in 2009, and UNC13D 
was found to be the predominant causative gene with recurrent splicing mutations. Further study 
using haplotype analyses identified significantly shared haplotypes in 2 predominant UNC13D 
mutations, indicating the presence of founder effect which explains the unusual predominance of 
FHL3 in Korea.  
After the identification of STXBP2 mutation in 2009, STXBP2 was investigated by conventional 
sequencing analysis in 50Korean patients who lacked mutations in PRF1, UNC13D, or STX11. One 
patient with 2 novel mutations of STXBP2 was found, and the prevalence of FHL5 was estimated to 
be ~1% in Korea.  
Recently the genotype of patients in Korean HLH Registry with no definite HLH-associated gene 
mutations were reanalyzed using HLH-related 14-gene targeted panel test. This revealed 26 patients 
(36.1%) of them having at least 1 HLH-associated mutation. Among them, 10 patients (13.9%) 
were genetically confirmed as pHLH; 1 FHL2, 1 FHL3, 1 XLP type 1, 1 XLP type 2, and 6 with 
heterozygous mutations in 2 HLH-associated genes (3 AP3B1/LYST, 1 PRF1/BLOC1S6, 1 
UNC13D/ITK, and 1 STX11/SLC7A7). These findings suggest the need for comprehensive genetic 
testing for the accurate diagnosis and proper treatment of pHLH. 
Recent nationwide retrospective survey on a total of 48pHLH patients with proven HLH-associated 
gene mutations revealed 7PRF1(14.3%), 36UNC13D(75.5%), 1 STX11, 2STXBP2, and 2 
SH2D1Amutations. Median age at diagnosis was 3.2 months, and 75.5% of the patients were 
diagnosed before 1 year of age. There was no statistical difference in the clinical presentations and 
laboratory findings at diagnosis among genotype groups. Eight patients died before hematopoietic 
stem cell transplantation (HSCT).The 5-yr overall survival rate of 36 transplanted patients was 
74.8%, whereas that of 13 who didn’t receive HSCT was 26.9% (P<0.001). Four patients are alive 
in complete remission without HSCT for a median duration of 10 months (range 5.7~20.1 months). 
There was no difference in overall survival rate according to genotype. Among the 25FHL3 patients, 
5 with biallelic splicing mutations showed significantly lower overall survival rate (20% vs. 71.1%, 
P=0.012) and lower reactivation free survival rates (0% vs. 65.7%;P=0.011) compared to FHL3 
patients with other types of mutation. 
 




