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Learning Objectives

• Describe the genetic basis for hereditary alpha-

tryptasemia

• Identify clinical complaints associated with HT

• Recognize the association between alpha-tryptase over-

expression and mast cell-mediated symptoms

• Understand the proposed mechanistic basis for these 

associations 



Valent et al. JACI Pract. 2022

Defining MCAS

Dog–allergic asthmatic who develops hives and wheezing

after petting their friend’s dog at a sleepover
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Defining MCAS

Food allergy, venom allergy

Mastocytosis with venom allergy

Mastocytosis

HT with food or venom allergy
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Defining HT
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Long-read sequencing and assembly
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Evaluation of patients with 

elevated BST levels >11.4 ng/mL*
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TPSAB1
replication (N)

BST median 

level (ng/mL)

BST upper 

limit (ng/mL)

0 4.2 11.4

1 13.6 36.2

2 23.4 62.2

3 33.3 88.8

4 43.4 115.9

*without advanced chronic kidney disease



HT is associated with clonal mast cell disease (MCD)

and more severe symptoms
& IA

Greiner et al. Blood. 2020

Gene-dosage

effect

Shin & Lyons. CAAR. 2024



OR = 1.9

HT is associated with anaphylaxis risk in MCD patients

HT

non-HT



HT

Systemic Mastocytosis (SM)

KIT p.D816V

Lyons et al. JACI. 2020

Selb et al., Lyons & Korosec. JACI. 2022

Selb et al., Lyons & Korosec. JACI. 2021

N=881, OR=2.2, P=0.006

Hereditary -tryptasemia: risk factor for severe venom 

anaphylaxis



Korošec et al. Allergy. 2024

Hereditary -tryptasemia: risk factor for severe venom 

anaphylaxis

87% (27/31) with HT and KIT p.D816V had Grade III/IV anaphylaxis 



Lang et al., Lyons. JACI. 2023

Increased relative -tryptase copy number:

risk factor for food anaphylaxis severity



Increased relative -tryptase copy number:

linked to more severe reactions to vibratory challenge

Lyons et al. JACI 2014 Le, Lyons et al. J Exp Med. 2019



-Tryptase heterotetramers augment immediate 

mast cell-mediated reactions

Wu and Lyons. Curr Allergy Asthma Rep. 2021



Decreased nerve density and cerebral blood flow 

in symptomatic individuals with HT and MCAS
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OCHOS, orthostatic cerebral hypoperfusion syndrome

*Missing comparator of symptomatic individuals without these diagnoses

Novak et al. Ann Allergy Asthma Immunol. 2022



HT is not associated with POTS

Only 18/250 (7.2%) of POTS patients had BST > 8ng/mL 

Huang et al. JACI Pract. 2024



HT is not associated with congenital hypermobility – 

but may modify symptoms

4.8% with HT

Vazquez et al, Lyons. HGG Adv. 2022

4.2% with 

anaphylaxis
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Conclusions

• HT is a natural over-expression model of alpha-tryptase

• Increased relative abundance of alpha-tryptase is associated with 
more severe MC-mediated reactions

• Symptomatic individuals with MCAS and HT have abnormal nerve 
density and cerebral perfusion during tilt-table testing

• HT is not associated with POTS or congenital hypermobility

• Among POTS patients, HT is associated with dysphagia, retained 
teeth, and non-significant increases in anaphylaxis and pruritus

• HT is common so caution must be used such that misattribution of 
symptoms does not occur

• More studies are needed to better characterize how HT may 
impact these and other phenotypes where tryptases are implicated
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