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ABSTRACT
Mast cell tryptase (tryptase) is an enzyme
produced almost exclusively by mast cells that is
easy to measure using a widely available test. In
this article we discuss the physiology of the mast
cell and how that relates to IgE-mediated
anaphylaxis and mastocytosis. We also describe
the technical aspects of testing tryptase and the
reported normal ranges in health. Finally we
explore the diagnostic performance of serum
mast cell tryptase measurements, when used to
confirm anaphylaxis, estimate future anaphylaxis
risk and in diagnosing/monitoring leukaemia.

INTRODUCTION
Anaphylaxis is a systemic life-threatening
allergic reaction, which is typically caused
by an IgE-mediated response to allergen
with resultant degranulation of mast cells.
This degranulation results in a range of
symptoms including respiratory distress
secondary to bronchospasm and/or
haemodynamic collapse secondary to
vasodilatation, capillary leak and direct
cardiac effects of mast cell mediators.
The diagnosis of anaphylaxis is made
clinically.
There is some debate over the precise

definition of anaphylaxis. Box 1 and
table 1 outline differences in definitions
between the UK and the USA. Box 1
shows the UK definition widely used by
the National Institute for Health and
Care Excellence (NICE) in the UK and
table 1 shows the definition widely used
in the USA.1 2 The definitions are quite
different and it is important to consider
the definition used when reviewing the
available research because the definition
used influences the severity of the cases
included in the study and the relevance
of that study to clinical practice.
Even with clear definitions it may be

difficult to diagnose anaphylaxis in some
cases, for example, post mortem, follow-
ing an unwitnessed out-of-hospital col-
lapse or under anaesthetic. In these
challenging cases it would be helpful to

have a reliable test that can confirm or
refute the diagnosis of anaphylaxis.
In addition to having a specific and

sensitive test for anaphylaxis it would
also be very useful, in an ideal world, to
have a test that could predict risk of
future anaphylaxis in allergic children.
Such a test would help to inform clini-
cians and parents as to the risk and bene-
fits of carrying an adrenaline autoinjector
and the stringency required for allergen
avoidance measures.
Mast cell tryptase (tryptase) is an

enzyme produced almost exclusively by
mast cells that is easy to measure by a
widely available laboratory test. The evi-
dence underpinning the role of this
enzyme as a diagnostic marker of ana-
phylaxis, and as a predictor of future ana-
phylaxis risk is discussed below. The role
of tryptase in diagnosing anaphylaxis has
been explored extensively in adults but to
a much lesser degree in children and in
this paper we explore the practical appli-
cations of this research. In addition to
anaphylaxis mast cells are implicated in a
number of haematological disorders
including mastocytosis and the role of
tryptase in the diagnosis of these condi-
tions in also discussed below.

Physiological background—the mast cell
Mast cells are a part of the innate
immune system involved with pathogen
sensing and mediation of an inflamma-
tory response. They develop from the
CD34+ multipotential bone marrow
cells. The developing mast cells are ini-
tially found circulating in peripheral
blood but later settle in organs that have
direct interaction with the external envir-
onment such as gut, respiratory tract and
skin. Mast cells degranulate in response
to a range of stimuli including trauma,
high temperatures and the binding of
antibody. It is this latter mechanism that
is responsible for the classical type 1
hypersensitivity reaction. In type 1 hyper-
sensitivity reactions the body produces
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IgE antibodies on first exposure to a harmless envir-
onmental antigen (usually a protein), for example,
peanut. On subsequent exposure the IgE binds the
antigen and then activates mast cells. The mast cells
then release the contents of their secretory granules
(cytokines, histamine, tryptase, chymase) resulting in a
type 1-hypersensitivity reaction (figure 1). These
responses are notable for their speed of onset, which
is explained by the fact that IgE antibodies are already
bound to mast cells under steady state conditions, and
some of the mediators released by mast cells are
preformed.

Physiological background—mast cell tryptase (tryptase)
The tryptase enzyme (also known as mast cell tryptase
or β-tryptase) is highly specific to the mast cell. The

role of tryptase in the immune response and anaphyl-
axis is unclear. Tryptase can degrade mediators of bron-
chodilation and has effects on nitric oxide mediated
vasodilatation possibly contributing to bronchospasm
and hypotension, respectively.3 Following an anaphyl-
actic reaction tryptase levels may rise, with peak secre-
tion from the mast cell at 15 min to 2 hours.3

The peak level in the blood is usually measurable at
1–6 hours after the onset of anaphylaxis. Tryptase has
a half-life of around 2 hours and the levels return to
normal at around 24 hours.4 Based on these timings it
is recommended that when used to aid the diagnosis
of anaphylaxis at least three samples are taken.3

The first is taken at the onset of the reaction, another
at 1–2 hours and the third at 24 hours. An additional
sample may need to be taken at 1 week after the reac-
tion to establish a true baseline tryptase level.5 This
approach would be similar to that suggested by
NICE.1 While in the majority of cases a raised tryp-
tase level will represent anaphylaxis it is worth noting
that there are other causes of an elevated blood tryp-
tase level (outlined in table 2).3

TECHNOLOGICAL BACKGROUND
The only commercially available method for measur-
ing tryptase levels is the sandwich ELISA known as
(ImmunoCAP Tryptase) produced by (ThermoFisher
Scientific Diagnostics, Phadia, Sweden). The Sandwich
ELISA is more sensitive than the standard ELISA tech-
nique and samples do not require purification prior to
testing. The ImmunoCAP Tryptase involves the fol-
lowing steps.6

1. The antitryptase is added to the patients’ serum and
binds to the tryptase.

2. The sample is washed and enzyme-labelled antibodies
against tryptase are added creating a complex.

3. The complex is incubated with a developing agent.
4. At the end of the reaction the fluorescence is measured

and is directly proportional to the amount of tryptase in
the sample.
Blood samples for tryptase analysis can be collected

as a clotted sample and sent to the laboratory at room
temperature. The serum should be separated from
blood and analysed. The tryptase enzyme is very
stable and can be stored for 2 days at room tempera-
ture, for 5 days at 2–8°C and for longer periods if
stored at −2°C to −7°C. This contrasts with histamine
which is unstable and degrades rapidly making testing
of histamine levels challenging.

Figure 1 Diagram depicting mast cell degranulation.

Table 1 Diagnosing anaphylaxis2

Mucosal symptoms
Respiratory
symptoms

Cardiovascular
symptoms

Hives/itchy rash
Swelling of lips/tongue
Swelling of back of throat

Difficulty breathing
(eg, wheeze, cough,
stridor)

Hypotension
Collapse

Vomiting/stomach cramps

To diagnose anaphylaxis symptoms from two columns need to be present
with minutes to hours of allergen exposure.
Definition from National Institute for Health in the USA.2

Box 1 Diagnosing anaphylaxis1

‘Anaphylaxis is a severe, life-threatening, generalised or
systemic hypersensitivity reaction which is likely when
both of the following criteria are met:
1. Sudden onset and rapid progression of symptoms
2. Life-threatening airway and/or breathing and/or circula-
tion problems
Skin and/or mucosal changes (flushing, urticaria, angio-
oedema) can also occur, but are absent in a significant
proportion of cases’.

Table 2 Potential non-anaphylaxis causes of an elevated
tryptase3

Trauma Apoptosis/cell death Drugs Haematological

Scar formation
Polytrauma
Wound healing

Hypoxia
Myocardial Infarction

Opiates Mastocytosis
Myeloid leukaemia

Interpretations
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Normal ranges
Tryptase levels should be viewed as a continuum with
no clear normal range. The baseline and normal
ranges vary between populations and fluctuate within
individuals (discussed in more detail later). Despite
this however there are data on median tryptase levels
in well, non-atopic individuals and these levels are
often used as reference points in research papers. In
children aged 6 months to 18 years the median base-
line tryptase level is 3.5 μg/L (assessed on a total of
410 healthy and non-atopic children).7–9 This level is
similar to that seen in healthy adults. A study of 126
atopic adults aged 12–61 years (61 male and 65
female) found the mean tryptase level to be 3.8 μg/L
with 95% of healthy adults having a tryptase level
<11.4 μg/L.10 Children under 6 months show higher
levels of tryptase with a median level of 6.1 μ/L.8 This
level then gradually reduces.8

INDICATIONS AND LIMITATIONS
In a child presenting shocked in whom anaphylaxis is a
possibility can tryptase measurements be used to confirm
or refute anaphylaxis as a cause?
Anaphylaxis is primarily a clinical diagnosis and the
role of tryptase is as a tool to help confirm or refute
the diagnosis when there is an element of clinical
uncertainty. There have been a number of suggested
approaches for how one might interpret tryptase
levels to diagnose anaphylaxis. The first is to use
11.4 mg/L as an upper limit and to confirm anaphyl-
axis in anyone with a level above that.11 This value
has been chosen as it presents the 95th centile seen in
a population of healthy adults. The other is to use a
measure of 1.2 times the baseline level +2 mg/L as a
cut-off.11

Until recently there were very little data on how
effective either of these approaches is in diagnosing
anaphylaxis in children. Most of the available data are
based on adult populations with anaphylaxis. A
recently published Canadian study looking at 203
children with anaphylaxis measured the tryptase levels
at 30 min and 2 hours.11 Overall only 19.2% of the
children in that study had a maximum tryptase level
>11.4 mg/L.11 Furthermore even in the group with
the severest reactions only 71% of children had a
tryptase level above 11.4 mg/L.11 Of the 203 children;
68 had a baseline tryptase level measured. Of those
with anaphylaxis 60.3% had a maximal tryptase level
of >1.2 times their baseline +2 mg/L.11 This study is
the largest paediatric anaphylaxis study exploring the
role of tryptase as a diagnostic test for anaphylaxis
and it demonstrates that a tryptase level is not a sensi-
tive test for anaphylaxis.11

These results are consistent with data from adult
studies with a similarly designed adult study of 102
patients with clinically confirmed anaphylaxis finding
that tryptase levels were not elevated beyond baseline
(baseline measure at 1 week after the event) in 36.3%

of patients.5 The authors also went on to highlight
that in their study food allergy induced anaphylaxis
was less likely to result in an elevated blood tryptase
level when compared with venom or drug induced
anaphylaxis. This finding is not consistent within the
literature with other groups reporting similar blood
tryptase levels in food, venom and drug-induced ana-
phylaxis.12 More research is required to understand
how food/venom and drug-induced anaphylaxis affect
tryptase levels.12 The possibility that tryptase levels
are less reliable for determining food-induced ana-
phylaxis is significant for the paediatric population
because the majority of paediatric anaphylaxis is sec-
ondary to food. Recent data suggest that tryptase
levels in food anaphylaxis do not differ significantly
from those seen in other forms of anaphylaxis, with
higher levels associated with more severe reactions
whatever the cause.12

For the general paediatrician, measuring tryptase
levels in cases of suspected anaphylaxis may be of
limited value. Tryptase levels are not sensitive for ana-
phylaxis and there remains uncertainty as to how to
interpret levels and at what level, if any, can it be used
as a diagnostic cut-off.11 Tryptase level measuring is
unlikely to be helpful in cases of clear-cut anaphylaxis,
but where the cause for systemic symptoms is not
clear, for example, unexplained hypotension during
anaesthesia—finding a raised mast cell tryptase can be
useful for supporting the diagnosis of anaphylaxis.

In a child who has died of suspected anaphylaxis can
tryptase levels be measured postmortem to confirm
anaphylaxis as a cause of death?
Diagnosing a case of fatal anaphylaxis postmortem
can be difficult. Thus, having blood markers to help
confirm this diagnosis is in theory very helpful.
Tryptase levels have been shown to be raised in cases
of anaphylactic deaths and it had been suggested that
tryptase levels postmortem can be used to confirm
anaphylaxis.13 It has also been shown however, that a
modest rise in tryptase levels is common postmortem
due to other factors such as hypoxia and asphyxia
with 34.5% of non-anaphylactic postmortem cases
demonstrating a tryptase level of >11.4 mg/L.14

There are currently several controversies related to
the use of measuring tryptase levels post mortem and
these include:
1. There is no consensus on a cut-off level at which ana-

phylaxis can be confirmed as occurring with authors sug-
gesting a range of >45 mg/L to >110 mg/L.14 15

2. The mode of death can significantly affect the tryptase
level and in particular death by asphyxia can cause a sig-
nificant tryptase rise.15

3. There is no consensus on the best site for sampling with
differences in tryptase levels observed between samples
taken from femoral vessels and from the heart.15 16

4. There is no consensus as to the best timing of
sampling.14

Interpretations
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5. The existing data focus on adults and must be inter-
preted cautiously with regard to anaphylaxis in children.
From the evidence available tryptase levels can be

useful post mortem but care needs to be taken to
ensure that the time of sampling, site of sampling and
nature of death are recorded. A very high tryptase
level >110 mg/L is very suggestive of anaphylaxis
having occurred but lower levels cannot rule out or
rule in anaphylaxis. More data are required before
tryptase levels can be interpreted reliably in children
post mortem.

In a child with known allergy can a baseline tryptase level
be used to predict the likelihood of future anaphylaxis?
When a child or young person has an IgE-mediated
allergy they and their parents may be concerned as to
the risk of future anaphylaxis. Deciding which chil-
dren should carry an adrenaline autoinjector and how
stringent allergen avoidance should be, is difficult.
There is fledgling research into the use of a baseline
tryptase as a predictor of future anaphylaxis. There
are two exclusively paediatric studies exploring the
role of baseline tryptase levels in predicting future
anaphylaxis risk in children with venom and food-
mediated IgE allergies.17 18

In a study by Yavuz et al 128 children were
recruited;18 55 of these children had severe reactions
to venom (defined as ‘anaphylactic shock, cardiac
arrest or apnoea’), the remainder were children with
large local reactions to venom (n=18) or matched
controls (n=55).18 In that study the authors found
that there was a statistically significant positive correl-
ation between baseline tryptase level and the likeli-
hood of severe anaphylaxis.18 They describe the “best
cut-off” value as 4.8 mg/L with a positive predictive
value for anaphylaxis of 87.1%.18 Unfortunately this
value only has a sensitivity of 45.8% and the authors
comment that there was significant overlap between
groups with baseline tryptase values ranging from
1.3 mg/L to 14.5 mg/L in the severe reaction group
and 1.0 mg/L 6.1 mg/L in the control group.18

There is only one paediatric study looking at the
association between baseline tryptase levels and
IgE-mediated anaphylaxis to foods.17 In that study by
Sahiner et al 167 children were recruited with
IgE-mediated food allergies to milk, egg and nuts
along with 113 healthy controls.17 Of the 167 allergic
children 79 had previous anaphylaxis and 88 had
IgE-mediated food allergies without anaphylaxis.17

The median baseline tryptase levels were significantly
different between groups; with controls, allergy
without anaphylaxis and allergy with anaphylaxis
having median baseline tryptase levels of 3.3 mg/L
(2.4–4.4), 3.6 mg/L (2.3–4.5) and 4 mg/L (2.8–5.8),
respectively, (p value for trend=0.016).17 In addition
median baseline tryptase levels were also significantly
higher in those children with nut allergies (4.7 mg/L
(3.0–6.7)) when compared with milk allergy (3.5 mg/L

(2.5–4.3)) and egg allergy (3.8 mg/L (2.4–5.5)
(p=0.022).17 This may however, reflect that those
with nut allergies were more likely to have a more
severe phenotype with more cases of moderate to
severe anaphylaxis with a greater degree of respiratory
distress/hypotension and collapse when compared
with egg or milk allergic children (p=0.005).17 In this
study the authors suggest using ‘cut-off values’ of 5.7
mg/L and 14.5 mg/L predict a 50% and 90% risk of
anaphylaxis, respectively.17 The authors do not
however, provide details on sensitivity and again there
is overlap in the range of tryptase values seen between
groups.17

From these two small paediatric studies it is clear
that there is a positive correlation between baseline
tryptase levels and the risk of anaphylaxis.17 18 From
these studies we can also see however, that baseline
tryptase levels show significant variability between
individuals and although a high baseline tryptase level
confers an increased risk of anaphylaxis a low baseline
tryptase level cannot be used to reassure the clinician,

Topics for further research

▸ Research is required in the paediatric population to
determine whether diagnostic cut-offs for tryptase
can be identified to confirm anaphylaxis post
mortem.

▸ More research is required to understand the role of
tryptase in stratifying risk of anaphylaxis in children
with food allergy.

▸ There needs to be a greater understanding of the
effect of common diseases on tryptase levels. The
existing ‘normal ranges’ are derived from healthy
atopic individuals and we do not understand how
common disease may affect the specificity of tryptase
testing.

Clinical bottom line

▸ Anaphylaxis is a clinical diagnosis.
▸ When there is clinical uncertainty whether anaphyl-

axis has occurred tryptase measurements may be
useful. Low levels do not rule out anaphylaxis (espe-
cially to food) but a high level which returns to
normal within 24 hours is very suggestive of
anaphylaxis.

▸ Tryptase levels are difficult to interpret post mortem
but a very high level >110 mg/L is highly suggestive
of anaphylaxis occurring prior to death.

▸ Systemic mastocytosis cannot be confidently diag-
nosed or ruled out using only a tryptase level
without other confirmatory tests.

Interpretations
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or patient, of a low future risk of anaphylaxis. More
research is needed to better understand the role of
baseline tryptase levels in predicting anaphylaxis risk
before the test can be used reliably to counsel children
and their families.

In a child with suspected mastocytosis can a tryptase level
be used to confirm or rule out the diagnosis?
Mastocytosis is a haemotological disorder of clonal
proliferation of abnormal mast cells. It can have
both systemic and cutaneous features, and it is these
cutaneous features that are more common in child-
hood. Typical lesions consist of red-brown macules,
papules or plaques, often on the trunk and they can
be associated with pruritus and blister formation.
Histological examination of the lesions will demon-
strate an accumulation of mast cells within the papil-
lary dermis with potential extension into the reticular
dermis and subcutaneous fat. There may also be
systemic features, and in these cases there are often
bone marrow changes. These features include
flushing, abdominal pain, bone pain, headaches, per-
ipheral blood abnormalities, lymphadenopathy and
hepatosplenomegaly.
Mastocytosis is usually spontaneous rather than

inherited and if the onset is in childhood it tends to
be limited to cutaneous rather than extracutaneous
(systemic) mastocytosis, and to resolve spontaneously
by adulthood. Raised serum tryptase levels of >20 μg/
L are currently a minor diagnostic criterion for sys-
temic mastocytosis (table 3). Using the WHO criteria
a patient requires either one major and one minor cri-
terion or three minor criteria before a diagnosis of
systemic mastocytosis can be made.19 Therefore tryp-
tase measurements alone are not sufficient to confirm
or refute a diagnosis of suspected mastocytosis.

In a child with suspected or confirmed leukaemia can a
tryptase level be used as a reliable tumour marker?
Currently tryptase measurements have no role in paedi-
atric oncology except in research settings. There are

Search strategy and selection criteria

Information was obtained from Medline and PubMed
searches for years between 1960 and 2015. Using the
MESH search terms ‘Tryptase, allergy, allergic reaction,
anaphylaxis, mastocytosis, leukaemia, malignancy, acute
myeloid leukaemia’, original articles in English relating to
tryptase were retrieved and their references searched for
relevant clinical studies.

Test your knowledge

1. Mast cells are predominantly found in the following
tissues? (Select all that are correct)
A. Gut
B. Brain
C. Skin
D. Respiratory tract

2. In cases of suspected anaphylaxis tryptase levels
should be recorded at the following times?
A. As soon as possible, 1 hour and 24 hours
B. 1 hour and 24 hours
C. 24 hours only
D. At 1 hour only

3. Tryptase levels are measured in a child with suspected
anaphylaxis to venom (but with ongoing diagnostic
uncertainty). Which of the following tryptse levels is
most supportive of a diagnosis of anaphylaxis ?
A. 5 mg/L
B. 1.2× baseline
C. 1.2× baseline +2 mg/L
D. Baseline + 2 mg/L

4. In which type of malignancy is tryptase a useful
tumour marker?
A. Acute lymphoblastic leukaemia
B. Acute myeloid leukaemia
C. Nephroblastoma
D. None

5. Which of the following are minor diagnostic features
of mastocytosis?
A. Mast cells coexpress CD117 with CD2 and/or

CD25
B. Detection of KIT point mutation at codon 816 in

bone marrow, blood, or other extracutaneous
organs

C. Serum total tryptase persistently >20 mg/L
D. All of the above

The answers are after the references.

Table 3 WHO criteria for systemic mastocytosis19

Major criterion Minor criterion

Multifocal, dense aggregates of mast
cells (15 or more) detected in sections
of bone marrow and confirmed by
tryptase immunohistochemistry or
other special stains.

In biopsy section, more than
25% of the masts cells in the
infiltrate have atypical
morphology, or, of all the mast
cells in the aspirate smear, more
than 25% are immature or
atypical.

Mast cells coexpress CD117 with
CD2 and/or CD25.

Detection of KIT point mutation
at codon 816 in bone marrow,
blood, or other extracutaneous
organs.

Serum total tryptase persistently
>20 mg/L (not a valid criterion in
cases of systemic mastocytosis
with associated clonal
haematological non-mast-cell
lineage disease).

Interpretations
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very little data on the usefulness of tryptase as a
tumour marker. One study of 914 adult and paediatric
patients with haematological conditions (including mas-
tocytosis) found that no patients with lymphoid leukae-
mias had an elevated tryptase level whereas 34% of
patients with acute myeloid leukaemia (AML) did dem-
onstrate an elevated tryptase level (>15 μg/L).20 It is
worth noting however that none of the 317 cases of
AML were in children under the age of 16 years.20

In summary tryptase currently has no role in the
diagnosis or management of paediatric haematological
malignancies.

Contributors TW: Planned the paper, wrote the introduction,
technical section, physiology section as well as wrote on using
tryptase in anaphylaxis and malignancy. Edited the manuscript.
ED: Wrote sections on using mast cell tryptase kit post mortem
and in mastocytosis. KW: Wrote the section on predicting
anaphylaxis based on tryptase levels. RJB: Edited the article,
provided direction and expert analysis—contributed to
improvements in all sections.

Competing interests None declared.

Provenance and peer review Commissioned; externally peer
reviewed.

REFERENCES
1 NICE Guideline CG134. Anaphylaxis: assessment and referral

after emergency treatment. Published December 2011. https://
www.nice.org.uk/guidance/cg134/chapter/1-Recommendations
(accessed Apr 2016).

2 Diseases National Institute of Allergy and Immunology.
Guidelines for the diagnosis and management of food allergy in
the United States; summary for patients, families, and
caregivers. Doha: National Institutes of Health, 2011:25–8.

3 Michalska-Krzanowska G. Tryptase in diagnosing adverse
suspected anaphylactic reaction. Adv Clin Exp Med
2012;21:403–8.

4 Schwartz LB, Yunginger JW, Miller J, et al. Time course of
appearance and disappearance of human mast cell tryptase in
the circulation after anaphylaxis. J Clin Invest 1989;83:1551–5.

5 Sala-Cunill A, Cardona V, Labrador-Horrillo M, et al.
Usefulness and limitations of sequential serum tryptase for the
diagnosis of anaphylaxis in 102 patients. Int Arch Allergy
Immunol 2013;160:192–9.

6 Schwartz LB, Bradford TR, Rouse C, et al. Development of a
new, more sensitive immunoassay for human tryptase: use in
systemic-anaphylaxis. J Clin Immunol 1994;14:190–204.

7 Komarow HD, Hu Z, Brittain E, et al. Serum tryptase levels in
atopic and nonatopic children. J Allergy Clin Immunol
2009;124:845–8.

8 Belhocine W, Ibrahim Z, Grandné V, et al. Total serum tryptase
levels are higher in young infants. Pediatr Allergy Immunol
2011;22:600–7.

9 Ibrahim Z, Bongrand P, Carayon P, et al. Determination of the
baseline tryptase level in a pediatric population. Rev Fr D
Allergol 2009;49:524–7.

10 Phadia Product Information. http://www.phadia.com/en/
Products/Allergy-testing-products/ImmunoCAP-Lab-Tests/
ImmunoCAP-Tryptase/ (accessed Apr 2016).

11 De Schryver S, Halbrich M, Clarke A, et al. Tryptase levels
in children presenting with anaphylaxis: temporal trends
and associated factors. J Allergy Clin Immunol
2016;137:1138–42.

12 Brown SG, Stone SF, Fatovich DM, et al. Anaphylaxis: clinical
patterns, mediator release, and severity. J Allergy Clin Immunol
2013;132:1141–49.e5.

13 Yunginger JW, Nelson DR, Squillace DL, et al. Laboratory
investigation of deaths due to anaphylaxis. J Forensic Sci
1991;36:857–65.

14 Mayer DE, Krauskopf A, Hemmer W, et al. Usefulness of post
mortem determination of serum tryptase, histamine and
diamine oxidase in the diagnosis of fatal anaphylaxis. Forensic
Sci Int 2011;212:96–101.

15 Edston E, Eriksson O, van Hage M. Mast cell tryptase in
postmortem serum-reference values and confounders. Int J
Legal Med 2007;121:275–80.

16 McLean-Tooke A, Goulding M, Bundell C, et al. Postmortem
serum tryptase levels in anaphylactic and non-anaphylactic
deaths. J Clin Pathol 2014;67:134–8.

17 Yavuz ST, Sackesen C, Sahiner UM, et al. Importance of serum
basal tryptase levels in children with insect venom allergy.
Allergy 2013;68:386–91.

18 Sahiner UM, Yavuz ST, Buyuktiryaki B, et al. Serum basal
tryptase may be a good marker for predicting the risk of
anaphylaxis in children with food allergy. Allergy
2014;69:265–8.

19 Johnson MR, Verstovsek S, Jorgensen JL, et al. Utility of the
World Health Organization classification criteria for the
diagnosis of systemic mastocytosis in bone marrow. Mod Pathol
2009;22:50–7.

20 Sperr WR, El-Samahi A, Kundi M, et al. Elevated tryptase
levels selectively cluster in myeloid neoplasms: a novel
diagnostic approach and screen marker in clinical haematology.
Eur J Clin Invest 2009;39:914–23.

Answers to the multiple choice questions

1. A, C, D
2. A
3. C
4. D
5. D

Interpretations

6 Waterfield T, et al. Arch Dis Child Educ Pract Ed 2016;0:1–6. doi:10.1136/archdischild-2015-309887

group.bmj.com on July 5, 2016 - Published by http://ep.bmj.com/Downloaded from 

https://www.nice.org.uk/guidance/cg134/chapter/1-Recommendations
https://www.nice.org.uk/guidance/cg134/chapter/1-Recommendations
https://www.nice.org.uk/guidance/cg134/chapter/1-Recommendations
https://www.nice.org.uk/guidance/cg134/chapter/1-Recommendations
http://dx.doi.org/10.1172/JCI114051
http://dx.doi.org/10.1159/000339749
http://dx.doi.org/10.1159/000339749
http://dx.doi.org/10.1007/BF01533368
http://dx.doi.org/10.1016/j.jaci.2009.06.040
http://dx.doi.org/10.1111/j.1399-3038.2011.01166.x
http://dx.doi.org/10.1016/j.reval.2009.05.001
http://dx.doi.org/10.1016/j.reval.2009.05.001
http://www.phadia.com/en/Products/Allergy-testing-products/ImmunoCAP-Lab-Tests/ImmunoCAP-Tryptase/
http://www.phadia.com/en/Products/Allergy-testing-products/ImmunoCAP-Lab-Tests/ImmunoCAP-Tryptase/
http://www.phadia.com/en/Products/Allergy-testing-products/ImmunoCAP-Lab-Tests/ImmunoCAP-Tryptase/
http://www.phadia.com/en/Products/Allergy-testing-products/ImmunoCAP-Lab-Tests/ImmunoCAP-Tryptase/
http://www.phadia.com/en/Products/Allergy-testing-products/ImmunoCAP-Lab-Tests/ImmunoCAP-Tryptase/
http://www.phadia.com/en/Products/Allergy-testing-products/ImmunoCAP-Lab-Tests/ImmunoCAP-Tryptase/
http://www.phadia.com/en/Products/Allergy-testing-products/ImmunoCAP-Lab-Tests/ImmunoCAP-Tryptase/
http://www.phadia.com/en/Products/Allergy-testing-products/ImmunoCAP-Lab-Tests/ImmunoCAP-Tryptase/
http://www.phadia.com/en/Products/Allergy-testing-products/ImmunoCAP-Lab-Tests/ImmunoCAP-Tryptase/
http://dx.doi.org/10.1016/j.jaci.2015.09.001
http://dx.doi.org/10.1016/j.jaci.2013.06.015
http://dx.doi.org/10.1520/JFS13095J
http://dx.doi.org/10.1016/j.forsciint.2011.05.020
http://dx.doi.org/10.1016/j.forsciint.2011.05.020
http://dx.doi.org/10.1007/s00414-006-0101-2
http://dx.doi.org/10.1007/s00414-006-0101-2
http://dx.doi.org/10.1136/jclinpath-2013-201769
http://dx.doi.org/10.1111/all.12098
http://dx.doi.org/10.1111/all.12317
http://dx.doi.org/10.1038/modpathol.2008.141
http://dx.doi.org/10.1111/j.1365-2362.2009.02184.x
http://ep.bmj.com/
http://group.bmj.com


How to interpret mast cell tests

Thomas Waterfield, Emma Dyer, Kathryn Wilson and Robert J Boyle

 published online June 20, 2016Arch Dis Child Educ Pract Ed 

http://ep.bmj.com/content/early/2016/06/20/archdischild-2015-309887
Updated information and services can be found at: 

These include:

References

 #BIBL
http://ep.bmj.com/content/early/2016/06/20/archdischild-2015-309887
This article cites 17 articles, 1 of which you can access for free at: 

service
Email alerting

box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article. Sign up in the

Collections
Topic Articles on similar topics can be found in the following collections 

 (108)Oncology
 (89)Dermatology

 (194)Immunology (including allergy)
 (11)Interpretations

Notes

http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

http://journals.bmj.com/cgi/reprintform
To order reprints go to:

http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

group.bmj.com on July 5, 2016 - Published by http://ep.bmj.com/Downloaded from 

http://ep.bmj.com/content/early/2016/06/20/archdischild-2015-309887
http://ep.bmj.com/content/early/2016/06/20/archdischild-2015-309887#BIBL
http://ep.bmj.com/content/early/2016/06/20/archdischild-2015-309887#BIBL
http://ep.bmj.com//cgi/collection/adc_ep_interpretations
http://ep.bmj.com//cgi/collection/immunology_including_allergy
http://ep.bmj.com//cgi/collection/dermatology
http://ep.bmj.com//cgi/collection/oncology
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://ep.bmj.com/
http://group.bmj.com

	How to interpret mast cell tests
	Abstract
	Introduction
	Physiological background—the mast cell
	Physiological background—mast cell tryptase (tryptase)

	Technological background
	Normal ranges

	Indications and limitations
	In a child presenting shocked in whom anaphylaxis is a possibility can tryptase measurements be used to confirm or refute anaphylaxis as a cause?
	In a child who has died of suspected anaphylaxis can tryptase levels be measured postmortem to confirm anaphylaxis as a cause of death?
	In a child with known allergy can a baseline tryptase level be used to predict the likelihood of future anaphylaxis?
	In a child with suspected mastocytosis can a tryptase level be used to confirm or rule out the diagnosis?
	In a child with suspected or confirmed leukaemia can a tryptase level be used as a reliable tumour marker?

	References


