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SERUM TRYPTASE CONCENTRATION - THE IMPORTANCE OF 
INDIVIDUALIZED CLINICAL AND ANALYTICAL EVALUATION
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Tryptase is the most common proteolytic enzyme 
that comes from mast cell secretory granules. This 
quantitative test, which is carried out in serum or 
plasma, typically indicates mast cell activation, which is 
most commonly linked to allergic reactions.1,2,3 Tryptase 
increase can occur in anaphylactic reactions, but it is 
not pathognomonic of the diagnosis, and its absence 
does not rule it out. Serum tryptase levels typically 
range from 0 to 11.4 ug/L (0-11,4 ng/mL).1 To increase 
awareness of the different possibilities of the tryptase 
evolution, the authors present three clinical situations 
in which the serum tryptase levels can be interpreted 
differently.

The most common and well recognized situation is 
similar to this 10-month-old infant girl, previously 
healthy, that was evaluated at the emergency room due 
to the development of a widespread rash and copious 
vomiting 20 minutes after ingesting cashew nuts. The 
blood tests showed an elevation of the tryptase level 
(26 ng/mL). At the follow up appointment blood test 
results revealed a positive recombinant cashew 2S 
albumin, rAna o 3 of 5,8 ISU-E, and the basal tryptase 
of 4 ng/mL.

However, tryptase can have a different presentation, 
such as in this 3-month-old boy who was previously 
diagnosed with atopic dermatitis and brought 
to the emergency room due to vomiting and a 
widespread rash that emerged right after receiving the 
meningococcal ACWY vaccination. Following the event, 
the tryptase level was 14.4 ng/mL. Reavaluation of 
the basal tryptase was 21.7 ng/mL,1.5 months later. 
Serum tryptase levels remained elevated even after 
subsequent repeated dosages. A family investigation 
of the tryptase levels was conducted considering 
the hypothesis of hereditary alpha-tryptasemia. The 
mother’s baseline level was 13,8 ng/mL and the father’s 
was 5,68 ng/mL. The elevation of both the infant and 
his mother tryptase values led to genetic testing that 
confirmed Hereditary alpha-tryptasemia with an extra 
copy of the TPSAB1 gene.
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The less recognized situation can be illustrated by a 
18-month-old boy, without previous history of allergic 
reactions and complementary feeding that underwent 
without any complications until 12 months, that 
presented later numerous episodes of anaphylactic 
reaction with a myriad of foods (egg white, cow’s 
milk protein, soy, wheat, apple, peach). During these 
events, the determined tryptase levels varied from 7,7 
to 11,4 ng/mL. Serum tryptase levels were 4,2 ng/mL 
at baseline. Considering the equation – tryptase value 
during a crisis >(1.2 x basal tryptase value) +2 - that 
proves mastocyte activation1,6,7, confirming severe 
allergic reactions: values during the crisis >7,04 = 
[(1.2 x 4,2) + 2].

The first situation is the most typical and well 
recognized by all clinicians, which is the characteristic 
rise of the tryptase value followed by normalization 
associated with a severe allergic reaction.1,2,3 Before a 
consistent elevation of baseline tryptase concentration, 
the second case should raise awareness for 
the diagnosis of hereditary alpha-tryptasemia, 
preventing misinterpretations of severe allergic 
reactions.1,2,3,4,5 About 5% of people worldwide are 
afflicted with this disease, a recently identified 
autosomal dominant condition marked by an excess 
of TPSAB1 gene copies.1,2,3,4,5 The third case shows 
absence of a tryptase level superior to the normal 
range even in episodes compatible with anaphylaxis. 
Serum tryptase concentrations are elevated in cases 
of anaphylaxis due to degranulation of mast cells, but 
this mastocyte activation does not always surpasses 
the upper limit level, due to the natural variation across 
the population.6,7 An equation was developed during the 
2010 Working Conference on Disorders of Mast Cells to 
specify the lowest level of serum tryptase increase over 
an individual’s baseline that meets the requirements 
to characterize a significant systemic mastocyte 
activation present in an anaphylactic reaction: The most 
appropriate value for peak mast cell tryptase is >1.2 
times baseline tryptase +2 ng/mL.1,2,3,6,7

Tryptase can exhibit unique behaviors depending on the 
clinical circumstances, reflecting several interpretations 
that medical professionals ought to be aware of. 
Assessing this biomarker’s progression rather than 
a single isolated result is crucial, as is incorporating 
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it into the clinical and additional analytical context. 
Hereditary alpha-tryptasemia and mastocyte activation 
with normal tryptase levels are two examples of less 
frequent but nonetheless significant variants of this 
biomarker.
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