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Clinical Implications 35 

Symptomatic patients with mildly elevated basal serum tryptase may have hereditary alpha 36 

tryptasemia, or less commonly, systemic mastocytosis. The results of non-invasive tryptase 37 

genotyping may help determine the need for subsequent bone marrow biopsy 38 
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To the Editor: 53 

Alpha- and beta-tryptases are mast cell-derived serine proteases encoded by the genes TPSB2 54 

and TPSAB1.
1,2

 Basal serum tryptase (BST) is elevated in 4-6% of Western populations.
3
 Rarely this 55 

is caused by systemic mastocytosis (SM), and more commonly, by hereditary alpha tryptasemia 56 

(HαT) an autosomal dominant trait resulting from increased TPSAB1 copy number encoding 57 

alpha-tryptase.  SM and HαT are often associated with overlapping symptoms.
4,5

 and 58 

distinguishing them on clinical grounds can be challenging. Furthermore, prior to the discovery of 59 

HαT, symptomatic patients with borderline elevated tryptase levels created a diagnostic 60 

conundrum—could the presentation represent systemic mastocytosis, in which case an invasive 61 

bone marrow or tissue biopsy would be warranted?
6
  HαT can be diagnosed by genetic testing

4
  62 

and as such, screening for HαT in patients with elevated BST may potentially reduce the need for 63 

biopsy in borderline cases. Herein, we describe how tryptase genotyping can help risk stratify the 64 

patients and identify cases needing bone marrow biopsy.   65 

All patients were assessed at a tertiary care teaching hospital and identified by 66 

retrospective chart review approved by the St. Michael’s Hospital research ethics board. 67 

Patient 1 was a 22-month old female with recurrent flushing of her face, trunk, legs and 68 

upper arms which improved with antihistamines. Her skin was hot to the touch but did not 69 

appear to be itchy. She had abdominal pain with loose stools. Numerous foods including chicken, 70 

strawberry, and avocado caused marked flushing, bloating, constipation and abdominal pain. 71 

Physical examination was unremarkable. Her BST levels ranged from 11.9 - 13.4 mcg/L (reference 72 

range 3.8 – 11.4 mcg/L). Gastrointestinal endoscopic mucosal biopsies stained for tryptase, 73 

CD117, CD2 and CD25 demonstrated no immunohistochemical evidence of mast cell infiltration 74 

or aberrant marker expression. Tryptase genotyping revealed an extra allelic alpha-tryptase copy 75 

at TPSAB1, diagnostic of HαT. 76 

Patient 2 was a 56-year-old woman with a history of frequent syncopal episodes 77 

accompanied by itchy skin as a young adult. In her 30s, she had fewer syncopal episodes, but did 78 

have recurring presyncope accompanied by bradycardia and episodic facial flushing and swelling. 79 

In her 40s, she developed dysautonomia with a positive tilt-table test.  She had frequent bloating, 80 

nausea, vomiting, abdominal cramping and loose stools. Two Hymenoptera sting reactions caused 81 

generalised urticaria, wheezing and chest pain; a third caused life-threatening anaphylaxis with 82 

asystolic cardiac arrest. ImmunoCAP testing showed elevated specific IgE to honey bee, yellow 83 

hornet, yellow jacket, and paper wasp venoms. Alcoholic beverages caused episodes of collapse, 84 

whereas opiates caused bradycardia. Strenuous exertion was accompanied by palpitations and 85 

flushing, and high ambient temperatures caused presyncope.  She had no evidence of joint 86 

hypermobility. Her BST ranged from 13.0 - 16.0 mcg/L. She declined to have a bone marrow 87 

biopsy (BMBx). Genetic testing also revealed a duplication of TPSAB1 encoding alpha-tryptase 88 

gene. 89 

Patient 3 was a 39-year-old woman who presented with a six year history of recurrent 90 

episodes of facial flushing and swelling often accompanied by abdominal cramping and massive 91 

diarrhea. Urticaria were seldom present and she had no pruritus or angioedema. She reported 92 

light-headedness with postural changes, sometimes culminating in loss-of-consciousness. She had 93 

hypermobile joints with a Beighton score of 5-6/9. She had chronic fatigue, night sweats, 94 

numbness and tingling in her extremities, decreased energy level and easy bruising. Her tryptase 95 

level was 14.3 mcg/L.  Catecholamines, metanephrines, VMA and 5-HIAA on 24-hour urine 96 

collection were not elevated. Tryptase genotyping did not demonstrated increased TPSAB1 copy 97 



number.  BMBx showed para-trabecular aggregates of spindled mast cells aberrantly expressing 98 

CD2 and CD25, and the KIT p.D816V variant was identified confirming the diagnosis of SM. 99 

Elevated BST (> 11.4 mcg/L) has been reported in 4-6% of Western populations.
3
   100 

Myeloproliferative conditions - including mastocytosis and other myeloid neoplasms may be 101 

associated with elevated BST,
7
 as can end-stage renal disease.

8
   When BST is elevated 102 

independent of these conditions, patients report multiple symptoms including fatigue, 103 

arthralgias, myalgias, vertigo, tachycardia, flushing, palpitations, diarrhea and anaphylaxis to 104 

drugs, radiocontrast media and insect stings.
3
  The most common cause for elevated BST in this 105 

subset of patients is the autosomal dominant genetic trait HαT which has also been associated 106 

with these phenotypes.  Other features associated with HαT include irritable bowel syndrome, 107 

gastroesophageal reflux disease, and inhalant allergies and asthma.
4
  108 

Symptoms and tryptase levels in HαT and SM may be similar and distinguishing between 109 

them can be problematic. Since a BMBx is costly and invasive, patients may be reluctant to 110 

undergo this procedure. Alternatively, HαT can be identified via less invasive genetic testing 111 

which is generally accepted by patients. Since HαT is considerably more prevalent than SM, 112 

screening for HαT may be done before proceeding with a BMBx. However, clonal mast cell 113 

disease may occur concomitantly with HαT and positive genetic testing does not rule out myeloid 114 

disease. 115 

Herein, we have highlighted three patients ranging in age from 2 to 56 years.  All had 116 

symptoms of mast cell activation and mildly elevated BST (11.9 – 16.0 mcg/L). Genetic testing 117 

revealed HαT in two of the patients and in the case of the youngest patient was reassuring of the 118 

decision not to proceed to BMBx. Negative screening in the third patient prompted BMBx to 119 

confirm the diagnosis of SM. Given that treatments for HαT and indolent SM both utilize anti-120 

mediator therapy and mast cell stabilizers, there is little potential harm in deferring BMBx until 121 

after tryptase genotyping. Indeed, elevated BST in the absence of HαT could raise the pre-test 122 

probability of identifying clonal myeloid disease. However, because HαT may occur concurrently 123 

with clonal disease,
9
 it does not rule out this diagnosis. Indeed, in patient 2 a bone marrow biopsy 124 

was recommended, but was declined. Together, these 3 cases illustrate the complexity of 125 

characterizing patients with symptoms of mast cell activation, and the potential utility and 126 

limitations of this newly available genotyping assay in clinical practice. Larger studies are required 127 

to establish the role of tryptase genotyping when considering BMBx in this context. 128 
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