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Serum tryptase levels in atopic and nonatopic
children

To the Editor:
The serum neutral mast cell protease tryptase is widely used as

a marker of mast cell activation and clonal expansion. An increase
in serum tryptase values above normal baseline measurements
can be used to document an episode of systemic anaphylaxis. An
increase in tryptase values that persistently exceeds 20 ng/mL in
the absence of systemic allergic reactions constitutes a minor
diagnostic criteria for mastocytosis. Normal reference values for
serum mast cell tryptase have been established in the healthy adult
population and range from 1 to 15 ng/mL, with an average of
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approximately 5 ng/mL,1 and serum tryptase values between
atopic and nonatopic adults are not different.2 However, no com-
parable reference standards for children were found by using an
all-inclusive PubMed search for articles published in English on
serum tryptase values.

The aims of this study were thus to establish normal serum
tryptase values in the pediatric population, to determine whether
there are any differences in tryptase values in atopic versus
nonatopic children, and to analyze tryptase values based on sex,
race, ethnicity, total IgE level, weight, weight percentile, and
dermatitis status.

In pursuit of these goals, we determined the tryptase values in
197 consecutive children (age range, 6 months to 18 years)
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TABLE I. Comparison of serum tryptase values in children and

adults

Study

Atopic

status

Sample

size Mean SD Median

NIH pediatric Nonatopic 44 3.7 1.5 3.44

Atopic 153 3.8 2.3 3.56

Germany adults2 Nonatopic 19 3.8 2.8 —

Atopic 62 3.5 1.6 —

Richmond

adults2
Nonatopic 56 4.9 2.3 —

Values are presented in nanograms per milliliter.

NIH, National Institutes of Health.
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presenting to the Pediatric Allergy Clinic at the National
Institutes of Health, Bethesda, Maryland, for evaluation of
allergic symptoms between July 2005 and August 2008. The
patients were categorized as either nonatopic (n 5 44) or atopic
(n 5 153), according to the presence of allergic symptoms and a
tendency to produce IgE antibodies, as indicated by increased
total IgE levels, specific IgE testing (ImmunoCAP; Pharmacia,
Uppsala, Sweden), or cutaneous prick testing to commonly
encountered environmental allergens.3 None of the patients had
a documented history of Hymenoptera venom allergy or a con-
current illness that would cause an increase in tryptase values
nor could we identify a confounding effect of therapies used
on tryptase values.

Serum tryptase values were obtained at the initial visit and
determined by using a commercial fluoroenzyme immunoassay
(Pharmacia ImmunoCAP 100) with a detection range of 1 to 200
ng/mL (undiluted) as performed by Mayo Medical Labs,
Rochester, Minnesota.

Statistical analysis used the Wilcoxon rank sum test, the
Kruskal-Wallis test, and the Spearman correlation coefficient.
For the atopic and nonatopic groups, 95% prediction intervals
of tryptase values were estimated, assuming a log-normal
distribution.
FIG 2. Tryptase values versus age with trend line in no
Fig 1, A, shows the 95% prediction intervals and median of
tryptase values. There was no statistically significant difference
between nonatopic subjects and atopic subjects (median, 3.44
vs 3.56 ng/mL; P 5 .93; 95% prediction intervals, 0.64–6.77
and 0.98-10.80, respectively). Because these data were not nor-
mally distributed, nonparametric statistical analysis was per-
formed based on the median (Wilcoxon rank sum test). The
mean and SD, however are shown in Table I in comparison with
the adult data from Schwartz et al,2 and indicate that although
the Richmond adult data with a mean of 4.9 ng/mL diverges
somewhat from the National Institutes of Health pediatric data,
there is clear overlap with the German adult data (mean of 3.5
ng/mL for atopic subjects and 3.8 ng/mL for nonatopic subjects).
When the atopic subjects were subdivided into those with normal
(<90 IU/mL; median, 3.33 ng/mL) and increased (>90 IU/mL;
median, 3.68 ng/mL) total IgE levels, similar prediction intervals
were obtained. When evaluating sex differences in tryptase
values, a statistically significantly higher value of tryptase was
observed in male than in female subjects within the atopic group
(P 5 .01; Fig 1, B), and a similar pattern was observed in the non-
atopic group; lack of statistical significance might be due to
smaller sample size. In addition, among the atopic subjects, there
was a statistically significant difference in tryptase values among
the racial subgroups of white, black, and Asian (P < .001,
Kruskal-Wallis rank sum test; Fig 1, C). The white subgroup had
significantly higher tryptase values than both the Asian and black
subgroups (P < .001 and P 5 .02, respectively). Among the atopic
subjects, no statistically significant associations with tryptase were
observed for dermatitis status (Fig 1, D), Hispanic/Latino versus
not Hispanic/Latino ethnicity, age, IgE levels, weight, and weight
percentiles. There was a slight but statistically insignificant trend
toward lower tryptase values with increasing age in the atopic
group but not in the nonatopic group (Fig 2).

We observed a statistically significant increase in tryptase
values in the atopic group among male subjects, yet in an adult
nonatopic population there is a report of increased tryptase values
among 109 healthy female subjects.4 This difference might be
natopic (A) and atopic (B) subjects.
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related to the age of the patients (pediatric vs adults), atopic ver-
sus nonatopic status, or other factors.

We have shown statistically significant variability among racial
groups. Ethnic variability has been shown in patients with genetic
a-tryptase deficiency,5 which highlights a possible genetic predis-
position that might relate to our findings. However, it is unclear
whether the difference in baseline serum tryptase values among
the racial subgroups reflects the difference in mast cell burden
or is due to other unknown factors.

Although patients with atopic dermatitis tend to have increased
IgE levels,6 by using Spearman correlation coefficients, we did
not find a statistically significant correlation between IgE and
tryptase values in the nonatopic or atopic groups. We did not
find a statistically significant correlation between age and tryptase
values, although higher tryptase values (>5 ng/mL) tended to
occur among younger children (<5 years old).

Of the 197 patients tested, 7 were considered to be high outliers
(tryptase, >8 ng/mL), as defined by greater than 1.5 times the
interquartile range above the third quartile. All of these patients
were atopic, had active eczema, and were male. Six had
documented food allergy, and 5 were white. None of these
patients had a history of Hymenoptera allergy, recent anaphy-
laxis, or a rheumatologic disorder, and IgA levels measured in all
of these patients were within normal limits. The probability of
interference by heterophilic antibodies, which has been reported
to result in a false increase in tryptase values,7 is low given the his-
tory of atopic disease, relatively low increase in tryptase values
(range, 8.13-18.8 ng/mL [repeated value, 13.8 ng/mL]) and lack
of IgA deficiency in these patients, which has been associated
with heterophilic antibodies.8 The significance of these findings
is unknown.

In summary, this study presents data that support the conclu-
sion that tryptase values in the pediatric population are compa-
rable with those reported in the adult population. There was no
statistically significant difference in baseline serum tryptase
levels between atopic and nonatopic children, which is in
common with the adult study of 62 atopic and 19 nonatopic
subjects from Germany.2 Among the atopic children, there was a
statistically significant association of tryptase values with sex and
race but not with ethnicity, age, total IgE level, weight, weight
percentile, or dermatitis status.
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