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 Background: In this paper we report on the link between increased tryptase levels and prevalence of allergen-specific im-
munoglobulin E (IgE) in patients with anaphylaxis. The main aim of the study was to assess the corelation be-
tween elevated tryptase levels and allergen-specific immunoglobulin E (IgE) in anaphylactic reactions, masto-
cytosis, and other types of allergic reactions.

 Material/Methods: We enrolled 60 adult patients, aged 18-68 years (mean age 45±8 years). The subjects were divided into 3 groups 
(20 patients in each group) according to the serum tryptase changes: group 1 consisted of patients with ana-
phylaxis (serum tryptase level ³11.4 µg/l), group 2 consisted of patients with mastocytosis (serum tryptase lev-
el ³20.0 µg/l), and group 3 consisted of patients with other allergic reactions with no anaphylaxis as an atopic 
control group (serum tryptase level <11.4 µg/l). The test material was venous blood serum samples. The aller-
gen-specific IgE assay was carried out by immunoblot. Tryptase concentration was determined by immunoen-
zymatic assay.

 Results: Allergen-specific IgE was found in 73% of all subjects: 75% in the anaphylactic group, 55% in the mastocyto-
sis group, and 90% in the atopic control group. Polysensitization was common and was significantly different 
among groups. In the atopic group, there were more patients allergic to 4-7 allergens (P<0.05).

 Conclusions: We did not find a strong correlation between allergen-specific IgE levels and elevated tryptase levels.
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Background

Allergic diseases have become a common and frequent occur-
rence in modern society, affecting the lives of more than one 
billion people. According to the newest data, up to 150 mil-
lion people in Europe suffer from chronic allergic diseases, and 
projections show that by 2025, more than half of the popu-
lation of all European Union countries will be sensitized to a 
particular allergen. Up to 20% of people with allergies devel-
op a severe form of allergy [1].

Anaphylaxis is one of the most life-threatening systemic con-
ditions, defined as an acute, sudden-onset, severe systemic 
hypersensitivity reaction [2]. Mast cells are the main effector 
cells involved in the pathological physiology of acute allergic 
reactions. The production of antigen-specific IgE and their sub-
sequent fixation to high-affinity FceR receptors on mast cells 
and basophil membranes upon re-exposure to the allergen ini-
tiates the hypersensitivity reaction; therefore, the role of IgE is 
essential in the pathogenesis of anaphylactic reactions [3,4]. 
Mast cell activation results in the rapid release of inflamma-
tory mediators from secretory granules. Tryptase is one of the 
pathogenetically important mediators. Serum tryptase is one 
of the most reliable markers for confirming anaphylactic re-
actions, diagnosing mastocytosis, and determining prognosis. 
Tryptase occurs in 2 forms: a (alpha) and b (beta). Both forms 
of tryptase are accumulated in mast cells, but a tryptase is 
continuously released, whereas b tryptase is released into the 
bloodstream only after mast cell activation [4], and both form 
the basal tryptase pool [5,6]. In mastocytosis, a tryptase levels 
are consistently elevated in the blood, and during anaphylactic 
reactions, high levels of b tryptase are released in mastocyto-
sis patients and in healthy controls [4]. In the absence of any 
pathology, tryptase concentrations in the blood of healthy in-
dividuals vary from 1 µg/l to 15 µg/l (mean, 11.4 µg/l). A per-
sistently elevated tryptase level (>20 µg/l) is one of the minor 
diagnostic criteria for mastocytosis. In this disease, the trypt-
ase level is always above the normal range and varies among 
individuals. Unlike histamine, tryptase levels remain stable for 
several hours [7]. Basal tryptase levels vary among individuals 
and rarely change over the lifetime, so that elevated serum 
tryptase levels help to accurately identify anaphylactic shock 
and mastocytosis [8]. Identification of the allergens that cause 
anaphylactic reactions can help develop an individual treat-
ment and prevention plan and in the targeted prescription of 
immunotherapy, but many allergic individuals are sensitized 
to several allergens (polysensitized). About 40% of people in 
Western countries have an exaggerated tendency to produce 
large amounts of IgE to various environmental allergens. Such 
excessive production of IgE is called atopy, which is genetic 
and determined by environmental factors. Atopy is an inher-
ited tendency to produce IgE antibodies to common allergens, 
which are proteins. Atopy is genetically influenced due to the 

tendency to produce large amounts of IgE and become sen-
sitized to allergens, usually in environments for which most 
people do not produce IgE in response to pathological aller-
gens. Atopy involves a predisposition to diseases such as al-
lergic rhinitis and development of asthma or atopic dermati-
tis (eczema) due to environmental factors and genetics. In this 
condition, the immune response is increased against common 
allergens. This syndrome determines the development of al-
lergic hypersensitivity reactions. One allergic disorder increas-
es the risk for development of another allergic disorder [9]. 
Atopic individuals have higher levels of total IgE in the blood-
stream and a higher amount of eosinophils than healthy indi-
viduals. Based on type I hypersensitivity in the pathogenesis 
of reactions, atopic individuals and those with elevated trypt-
ase levels have a higher risk of developing anaphylactic reac-
tions. The present study aimed to critically assess the prev-
alence, variability, and correlation of allergen-specific IgE in 
the 3 study groups.

Material	and	Methods

Informed Consent Statement

Informed consent was obtained from all subjects involved in 
the study. The study was approved by the Vilnius Regional 
Biomedical Research Ethics Committee (approval No. 
158200-17-926-430).

Material	and	Study	Group

Venous blood serum samples from 60 patients were analyzed. 
The age range of the studied grup was 18-68 years and the 
mean age was 45±8.0 years. Blood samples of the patients 
were collected during visits to an allergologist when anaphy-
laxis was suspected. After the tryptase concentration results 
were obtained, patients were assigned to research groups. 
The subjects were divided into 3 groups (20 patients in each 
group) according to the serum tryptase changes. Group 1 con-
sisted of patients with documented anaphylaxis, in whom blood 
serum tryptase concentrations exceeded the normal range 
(³11.4 µg/l) in the first measurement only (within 1-2 h) and 
the tryptase concentration returned to the normal range af-
ter the second measurement more than 24 h after anaphylax-
is. Group 2 consisted of subjects with mastocytosis and ana-
phylaxis symptoms, whose tryptase concentration remained 
elevated (³20.0 µg/l). Group 3 consisted of atopic patients 
who were referred to an allergologist and had periodic aller-
gic reactions to certain allergens; tryptase levels in this group 
were within the normal range, and they were regarded as a 
control group used to assess prevalence (serum tryptase lev-
el <11.4 μg/l). Changes in tryptase levels were used a mark-
ers of anaphylaxis and mastocytosis.
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Methods

The concentration of tryptase in venous blood serum was 
determined by immunoassay (reagents – ImmunoCAP, 
ThermoScientific, Finland). For allergen analysis, OPTIGEN® 
innovative semi-automated AP 720STM, CLA® Pette chambers, 
OPTIGEN Panel Allergen-Specific IgE Assay reagents (Hitachi 
Chemical Diagnostics Inc., Japan) and MAST CLA-1™ lumines-
cence analyzer were used, which use a qualitative reaction 
for the detection of allergen-specific IgE antibodies in serum. 
The Hitachi CLA® allergen-specific IgE assay is based on the 
immunoblot method. A qualitative reaction was performed to 
detect allergen-specific IgE antibodies in the patient’s serum 
using a palette of 36 mixed allergens. Classes 3 and 4 were 
considered clinically relevant in this study and were not count-
ed separately due to their small difference and the potential 
for cross-reactions, which require more extensive testing of 
allergen components for interpretation.

Statistical Analysis

Statistical analysis of the study data was performed us-
ing IBM SPSS-23.0 for Windows (Chicago, Illinois, USA) and 
Microsoft Office Excel 2016, Microsoft Corporation (Redmond, 
Washington, USA). Hypotheses about the independence of the 
2 attributes were tested using the chi-squared (c²) test and 
the t test for quantitative attributes. The hypothesis of equal-
ity of proportions was tested using the z criterion. Differences 
between traits in the treatment groups were considered sta-
tistically significant at P<0.05.

Results

Study	Group	Analysis

The age range of the studied grup was 18-68 years and the 
mean age was 45±8.0 years. Tryptase concentrations were el-
evated in the first 2 groups, in which subjects had elevated 
tryptase concentrations in anaphylaxis (episodic elevations) and 
mastocytosis (persistent elevations). Following group analysis 

by one-way ANOVA, the mean values of tryptase levels were sig-
nificantly different among groups (F=23.836, P<0.05) (Table 1).

The scatter plot of tryptase concentrations by group shows 
that people in the anaphylactic group were significantly more 
likely to have higher tryptase concentrations. This distribution 
in the first group was due to the very high tryptase concentra-
tions in some patients after anaphylaxis (>150 µg/l) (Figure 1).

Allergen	Distribution	and	Analysis	Among	Groups

Clinically relevant levels of allergen-specific IgE were found in 
44 subjects (73.3%). The prevalence of positive reactions to at 
least 1 of the 36 allergens in the palette differed significant-
ly among groups (c2=26.250; DF=3; P<0.001). High allergen-
specific IgE was found in 15 (75%) patients in the anaphylax-
is group, 11 (55%) in the mastocytosis group, and 18 (90%) 

Group
Mean±standard	
deviation (µg/l)*

Minimum 
value (µg/l)

Maximum 
value (µg/l)

Normality (Shapiro-Wilk test and 
Q-Q and BOX drawings)

I 70.1±11.9 30.2 30.2 >200 p<0.001

II 37.7±3.1 20.7 20.7 65.7 p=0.103

III 5.2±0.6 1.4 1.4 11.0 p=0.212

Table 1. Characteristics of tryptase concentration in groups.

I – anaphylactic reactions group, II – high levels of tryptase group, III – atopic reactions group (control group). * p<0.05 when 
comparing groups.
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Figure 1.  Distribution of tryptase concentration in patients with 
anaphylaxis, mastocytosis, and atopic patients (µg/L).
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in the atopic control group. In all groups of patients with ele-
vated allergen-specific IgE (44 or 73.3%), 6 inhaled allergens 
were most frequently detected, with most allergens coming 
from timothy grass pollen (43.2%), and birch pollen (25.0%) 
was the second most frequently detected allergen.

Allergies to dust mites (D. pteronyssinus and D. Farinae) were 
common (each 18.2%). We also found a relatively high inci-
dence of sensitization to shrimp (13.6%), and specific IgE for 
shrimps was detected at a similar frequency as for mites. We 
found specific IgE to groundnuts and hazelnuts in the first 2 
groups, and allergies to apples were also common. The least 
common allergies were to rye, milk, and pork (Table 2).

Most of patients were sensitized to more than 1 allergen. In 
the atopic group, a significantly higher number of different al-
lergen-specific IgE per person was detected than in the oth-
er groups (c2=16.168, DF=6, P<0.05) (Figure 2). The sensiti-
zation to any of 2 different allergens was found in all groups. 
Patients in the anaphylaxix group and mastocytosis group were 
allergic to no more than 3 allergens, in contrast to the atopic 
group, where 38.9% of subjects were allergic to 4-7 allergens. 
Allergy to 2 allergens was found in 53.3% of the anaphylaxis 
group and 75.0% of the mastocytosis group.

Only 20% of subjects in the anaphylaxis group and 8.3% in 
the mastocytosis group had a single allergen that was likely 
to have triggered the acute systemic reaction. Important al-
lergen-specific IgE to peanut and hazelnut was found more 
common in the anaphylaxis and mastocytosis groups than in 
the control group (c2=5.765, DF=2, P<0.05 ir c2=7.926, DF=2, 
P<0.05, respectively).

Of the 36 allergens in the palette, 16 allergens did not show 
specific IgE: nettle, Alternaria, Aspergillus, Cladosporium, 

Penicillium, latex, chicken, yeast, barley, yeast, oranges, beef, 
soybeans, peas, egg white, and hen‘s feathers. In contrast, of 
those patients with elevated specific IgE, there were equal pro-
portions (10 each) of inhaled and food allergens.

Analysis of our data showed that of the subjects with at least 
1 allergy, inhaled allergens accounted for most of allergens 
identified (84.1%), while food allergens accounted for 65.9%. 
Specific IgE for inhalant allergens was significantly higher (90%) 
in the atopic group (c2=11.140, DF=2, P<0.05), and specific IgE 
for food allergens in the anaphylaxis group was found in 70% 
(c2=6.340, DF=2, P<0.05). In the mastocytosis groups, specific 
IgE for inhalant and food allergens was detected at very sim-
ilar frequencies (60% and 45%, respectively).

A between-group prevalence analysis of allergens was per-
formed for all 20 allergens for which allergen-specific IgE was 
detected. This detailed analysis showed that there were sta-
tistically significant differences in the prevalences of only 6 
different allergens (Table 2).

The most common anaphylactic reactions to foods (ie, pea-
nuts, tree nuts, and fish) were also identified in the present 
study. Significantly higher specific IgE for peanuts and hazel-
nuts (c2=5.765, DF=2, P<0.05 and c2=7.926, DF=2, P<0.05, re-
spectively) were detected in the anaphylaxix and mastocyto-
sis groups, suggesting that peanuts are a highly aggressive 
allergen. Wheat pollen-specific IgE was more common in the 
mastocytosis group (c2=6.307, DF=2, P<0.05).

The atopic group had significantly higher levels of allergy to cat 
epithelium and both mite species (for cat epithelium: c2=6.195, 
DF=2, P<0.05), and for Dermatophagoides pteronyssinus and 
D. Farinae: c2=8.970, DF=2, P<0.05), but tryptase levels were 
within normal limits.
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Figure 2.  The distribution of patients 
according to the identified number 
of allergens per person. I – patients 
with anaphylasis; II – patients with 
mastocytosis; III – patients with atopic 
reactions (control group). * p<0.05 
when comparing between group.
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Discussion

Increased tryptase concentration are observed in multiple path-
ological conditions, but in this study, it was increased in sub-
jects after anaphylactic reactions (episodic increase), in indi-
viduals without comorbidities, and in individuals suspected of 
having mastocytosis, characterized by continuously high trypt-
ase concentrations. The aim of the study was to determine 
which allergens are common in subjects with elevated levels 
of tryptase concentration in serum. To determine their preva-
lence, allergen-specific IgE testing was performed. Detection 
and comparison of specific IgE prevalence among groups can 
help to determine which allergens are most common. Group 
analysis showed that the mean values of tryptase levels were 
significantly different among groups.

The severity of the anaphylactic reaction, which depends on 
the abundance of mediators and the physiological changes 
they cause in the body, as well as the clinical signs, can be 
measured in degrees, so that in Figure 1, the tryptase levels 
in the anaphylaxis and mastocytosis groups are scattered over 
a wide range, while in the group of atopic patients, the varia-
tion of the tryptase levels is within normal range.

Clinically relevant levels of allergen-specific IgE were found in 
44 (73.3%) of the subjects. The prevalence of positive reac-
tions to at least 1 of the 36 allergens in the palette differed 
significantly among groups (c2=26.250; DF=3; P<0.001). High 
allergen-specific IgE was found in 15 (75%) subjects in the 
anaphylaxis group, in 11 (55%) subjects in the mastocytosis 
group, and in 18 (90%) subjects in the atopic control group. 
One possible reason for the lack of allergen-specific IgE in all 
subjects is that allergens to which the subject is likely to be 
sensitized were not included in the test palette and mastocy-
tosis patients do not always have allergy.

In patients with elevated allergen-specific IgE (44 or 73.3%), 6 
inhaled allergens were most frequently detected, with most al-
lergens coming from timothy grass pollen (43.2%). Birch pollen 
was the second (25.0%) most frequently detected allergen. The 
high prevalence of these inhaled allergens can be explained by 
cross-reactions, as both timothy grass and birch grass pollen 
contain many components similar to those of other allergens. 
Birch pollen often causes cross-reactions with fruit, nut, and 
vegetable allergens. Hazelnut, peanut, and apple components 
have the highest homology with the birch pollen component, 
PR-10. These proteins are very similar to the main birch pol-
len allergen, and cross-reactions between different IgE anti-
bodies to PR-10 family allergens are likely, especially if serum 
levels of IgE to birch pollen are very high [10]. Cross-reactions 
between timothy grass pollen allergens usually occur in com-
bination with other grasses, most commonly with rye pollen. 
The main allergens of timothy grass pollen can cross-react with 
pollen from various grasses, and cross-reactivity is also possi-
ble between pollen from various trees and weeds, whose com-
ponents also belong to the same families [4]. Nevertheless, if 
the allergen causing anaphylaxis is a food product and inhal-
ant allergens have been identified only because of cross-reac-
tivity, they should be avoided in the same way as the true al-
lergen, and cross-reactions are thus clinically very important. 
This interpretation could be applied to most of the allergens 
analyzed in the study but would require a separate study to 
show to which components specific IgE were detected [9].

Allergies to dust mites D. pteronyssinus and D. farinae were com-
mon (18.2% each). These 2 mite species have similar compo-
nents, and antibodies to both species are commonly detected. 
The high frequency of detection of mite-specific IgE is proba-
bly related to the cross-reactivity induced by tropomyosin. A 

Allergen
Group	I 

(%)
Group	II 

(%)
Group	III 

(%)

Artemisia pollen 20.0 9.1 16.7

Rape pollen 6.7 9.1 11.1

Birch pollen 13.3 36.4 37.8

Cockroaches 0.0 9.1 11.1

Timothy grass pollen 40.0 27.3 55.6

Rye grass pollen 0.0 9.1 0.0

Apples 20.0 9.1 5.6

Wheat* 6.7 27.3 0.0

Cod 6.7 0.0 5.6

Pork 0.0 0.0 5.6

Tomatoes 13.3 0.0 5.6

Shrimp 6.7 9.1 22.2

Milk 0.0 0.0 5.6

Hazelnuts* 20.0 18.2 0.0

Groundnuts* 26.7 27.3 0.0

Dog epithelium 0.0 9.1 16.7

Horse epithelium 0.0 0.0 16.7

Cat epithelium 13.3 9.1 33.3

Mite D. pteronyssinus* 6.7 0.0 38.9

Mite D. farina* 6.7 0.0 38.9

Table 2.  Distribution of allergens according to the research 
groups.

* p<0.05 when comparing groups.
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relatively high incidence of sensitization to shrimp was found 
(13.6%), and the specific IgE for shrimp was detected at a sim-
ilar frequency as for mites.

The most common food allergens are nuts, which are one of 
the most common allergens that provoke an anaphylactic re-
action. A person allergic to nuts is also very likely to be aller-
gic to various inhalant allergens. Our study showed specific 
IgE to groundnuts and hazelnuts in the anaphylaxis and mas-
tocytosis groups. Allergies to apples are also common due to 
possible cross-reactions with birch pollen and various nuts, so 
that a person allergic to birch pollen and nuts is very likely to 
also be allergic to apples. The least common allergies were to 
rye, milk, and pork, which were probably due to cross-reac-
tions (Table 2). The allergy to cod was probably a non-cross-
reaction. Fish is usually a strong provocative food for the de-
velopment of an acute reaction [11,12].

Most of patients were sensitized to more than 1 allergen. 
Subjects in the anaphylaxis and mastocytosis groups were aller-
gic to fewer allergens than subjects in the atopic group, in which 
most where allergic to 4-7 allergens. Most subjects in the ana-
phylaxis and mastocytosis groups were allergic to 2 allergens.

In 2013, Gulen et al, at the Karolinska Institute, showed that 
most anaphylaxis patients were sensitized to more than 1 al-
lergen, and that one of the possible causes of polysensitiza-
tion is recurrent anaphylactic reactions, which increase sen-
sitization to allergens. It is likely that the more anaphylactic 
episodes there are, the more specific IgE will be detected [2].

It is clinically important to identify the main allergen that trig-
gered the anaphylactic reaction, but the results showed that 
only 20% of subjects in the anaphylaxis group and 8.3% in 
the mastocytosis group had a single allergen that was likely to 
have triggered the acute systemic reaction. Allergen-specific 
IgE to peanut and hazelnut was more common in the ana-
phylaxis and mastocytosis groups than in the atopic control 
group (c2=5.765, DF=2, P<0.05 ir c2=7.926, DF=2, P<0.05, re-
spectively). These data suggest that nuts are one of the most 
common allergens causing acute reactions. Although a po-
tential allergen has been identified, a detailed analysis of the 
medical history should be performed to correlate with the re-
sults obtained [13].

Of the 36 allergens in the tested palette, the allergens that 
did not show specific IgE were not included in statistical anal-
ysis. Analysis of our data showed that of the subjects with at 
least 1 allergy, inhaled allergens accounted for most of the al-
lergens identified. Although the amount of food allergen-spe-
cific IgE was lower, the anaphylaxis cohort and the literature 
suggest that more attention should be paid to food allergens.

In our study, we found sensitization to certain allergens, but 
we do not know the exact factor that triggered the anaphy-
lactic reaction in the clinical history, so it cannot be exclud-
ed that the finding of specific IgE for food allergens may have 
been a result of a cross-reaction to some extent.

Peanuts, tree nuts, and fish were identified as a most com-
mon anaphylactic reaction triggers, whereas allergy to wheat 
pollen, which was more common in the mastocytosis group, is 
not a common allergen in anaphylactic reactions, but accord-
ing to the cross-reaction map, it may be involved in such reac-
tions [14]. The wheat pollen component belongs to the group 
of lipid transfer proteins. Some of the peanut and hazelnut 
components also belong to the same group of proteins [14,15]. 
These groups of allergens/proteins are resistant to heating 
and digestion, which means that they are associated with im-
mediate systemic reactions. Therefore, the wheat pollen-spe-
cific IgE found in the study was probably due to this. Inhaled 
allergens are not triger factors in anaphylactic reactions, but 
probably only contribute to the development of this reaction.

Gulen et al also showed that of 32 anaphylactic mastocyto-
sis patients, 70% were allergic to pollen (birch, various grass-
es, and calendula), and 57% were allergic to the fur of ani-
mals (cats, dogs, and horses). Atopic subjects were sensitized 
mainly to inhaled allergens, but serum IgE specific to these 
allergens was not detected more frequently in the mastocy-
tosis group than in the atopic group. Symptoms of allergic re-
actions in patients with mastocytosis may be more difficult 
to control when several conditions are concurrently present, 
such as atopy and haematologic disease [16].

Acute anaphylactic reactions can be triggered by a group of 
allergens rather than a single allergen, especially in patients 
with mastocytosis. Based on these results, a full and complete 
patient history should be used to assess acute reactions in pa-
tients with mastocytosis. The identification of allergens likely 
to cause an anaphylactic reaction should not be confirmed un-
til it is correlated with the patient‘s history [10,17,18].

To identify the causative agent of anaphylactic reactions, it is 
important to select the most likely allergens for testing. The 
identification of allergens causing acute reactions is a com-
plex investigation, especially when individuals are at risk. For 
example, in our study, mastocytosis patients are such a group, 
which requires a more detailed analysis, as acute allergy-like 
reactions in their situation may be caused not only by specif-
ic IgE, but also by various exogenous or endogenous factors 
independent of IgE, which must be taken into account in the 
absence of allergen-specific IgE.
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Conclusions

The prevalence of allergen-specific IgE was as follows: aller-
gen-specific IgE was found in 73.0% of all subjects, in 90.0% 
of atopic patients, in 75.0% of patients with anaphylactic re-
actions, and in 55.0% of patients with mastocytosis. The most 
commonly detected specific IgE to inhaled allergens were tim-
othy grass (43.2%), birch (25.0%), cat epithelium (20.5%), 
dust mites (D. pteronysinus and D. farinae) (18.2% each), and 
hardwood (15.9%), and for food allergens, it was peanuts and 
shrimps (13.6% each). Specific IgE was rarely detected against 
rye, milk, and pork.

Regarding differences in allergen-specific IgE prevalence among 
study groups, sensitization was most commonly detected to 
2 different allergens and was significantly different among 
groups: 53.3% in the anaphylactic reactions group, 75.0% in 
the mastocytosis group, and 33.3% in the atopic control group. 
The atopic group had significantly more patients (38.9%) who 
were allergic to 4-7 allergens.

In the group of atopic patients, specific IgE was more frequent-
ly detected to inhalable allergens (90.0%) and specific IgE to 

food allergens in a group of patients with anaphylactic reac-
tions (70.0%). Specific IgE to peanuts and hazelnuts was sig-
nificantly more common in the anaphylaxis and mastocytosis 
groups, while specific IgE to wheat was most commonly de-
tected in patients with mastocytosis. Specific IgE to inhaled al-
lergens (eg, cat epithelium, dust mites) was significantly more 
common in atopic patients.

A person who has already had an anaphylactic reaction is at risk 
of experiencing it again; thorough testing is needed to prevent 
this. The results of this study suggest that there is no strong 
correlation between allergen-specific IgE levels and elevated 
tryptase levels, and that each individual’s tryptase levels and 
sensitization to certain allergens are highly variable and dif-
ferent, so each patient should be examined individually, with 
detailed studies of tryptase levels, allergen-specific IgE, aller-
gen components, and other provoking factors.
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