
ORIGINAL ARTICLE

Cutaneous manifestations in Hymenoptera and Diptera anaphylaxis:
relationship with basal serum tryptase
A. Potier�, C. Lavignew, D. Chappardz, J. L. Verret‰, A. Chevaillerz, B. Nicolie� and M. Drouet�
�Department of Allergology, Angers University Hospital, Angers, France, wDepartment of Internal Medicine and Gerontology, Angers University Hospital, Angers,

France, zINSERM, U922, Faculty of Medicine, Angers University Hospital, Angers, France, ‰Department of Dermatology and Venereology, Angers University Hospital,

Angers, France and zImmunology and Allergology Laboratory, Angers University Hospital, Angers, France

Clinical &
Experimental

Allergy

Correspondence:
Dr Martine Drouet, Unité d’Allergologie
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Summary

Objectives To compare the clinical presentation of systemic anaphylaxis to Hymenoptera and
Diptera with regard to basal serum tryptase (BT) and to evaluate mastocytosis in patients with
elevated tryptase.
Patients and Methods The medical records of 140 patients with a history of a systemic reaction
to venom were retrospectively reviewed. Symptoms and severity of anaphylaxis and BT were
recorded. Most patients with elevated tryptase were screened for mastocytosis: a
dermatological examination with a skin biopsy was performed in 19 cases and a bone marrow
biopsy in 14 cases.
Results Tryptase was elevated in 23 patients. These patients reported fewer usual skin
reactions (urticaria in 26.1% of cases with raised tryptase vs. 76.1% of cases with normal
tryptase), more flushing (52.2% vs. 4.3%) and frequently did not present skin reaction (26.1%
vs. 9.4%). They presented a more severe reaction (mean grade of severity: 3.48 vs. 2.69).
Mastocytosis was diagnosed in seven patients with elevated tryptase: indolent systemic
mastocytosis in six cases and cutaneous mastocytosis without systemic involvement in one
case. In five cases, mastocytosis was previously undiagnosed. Lesions of cutaneous
mastocytosis, diagnosed in five patients, consisted of urticaria pigmentosa in all cases and
were often inconspicuous.
Conclusion These results demonstrate particular clinical features of the allergic reaction in
patients with elevated BT and the higher frequency of mastocytosis in this population. In
patients with a severe anaphylactic reaction without urticaria, but with flushing, tryptase
should be assayed and an underlying mastocytosis should be considered.
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Introduction

The association between systemic reactions to Hymenop-
tera stings and mastocytosis has been occasionally de-
scribed for many years [1–9]. Mastocytosis is a rare and
heterogeneous disorder characterized by abnormal accu-
mulation of mast cells (MC) in one or more organs. The
symptoms and signs of the disease may be due to the
release of MC mediators or organ infiltration.

The introduction of a method to determine MC tryptase
provided a new approach to the diagnosis of mastocytosis
[10–12]. This serine protease, stored almost exclusively in
the secretory granules of MC, is found to be elevated after

MC activation such as anaphylaxis but is also correlated
with the cumulative MC burden [10–12]. A consensus
conference adopted by the World Health Organization
proposed a persistently elevated tryptase level as a minor
criterion for the diagnosis of systemic mastocytosis [13–15].

Recently, several authors have reported the frequent
occurrence of constitutively elevated tryptase in patients
with severe sting reactions [16] and diagnosed mastocy-
tosis in some of these patients [17, 18].

The symptoms of the sting reaction with regard to basal
tryptase level were studied in 140 patients with systemic
anaphylaxis to Hymenoptera and Diptera, and patients
with elevated tryptase were screened for mastocytosis.
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Patients and methods

Patients

The medical records of 140 patients with a history of a
systemic reaction to Hymenoptera or Diptera were retro-
spectively reviewed. All patients (N = 131) who had started
immunotherapy in the Department of Allergology be-
tween April 2002 and May 2005 were included. All
patients (N = 9) with elevated tryptase seen during the
same period for follow-up of systemic venom allergy were
also included.

Retrospective analysis of the anaphylactic reaction to
insect

Cutaneous, respiratory and digestive symptoms of the
systemic reaction were recorded. Based on clinical symp-
toms, the severity of the systemic reaction was classified
into four grades: grade 1 (generalized skin reaction,
angio-oedema, and discomfort without loss of conscious-
ness), grade 2 (nausea and vomiting, diarrhoea, and
abdominal pain), grade 3 (dysphagia, dysphonia, and
dyspnoea) and grade 4 (loss of consciousness, hypoten-
sion, collapse, or shock). In patients with recurrent ana-
phylaxis, the most severe reaction was analysed.

Estimation of basal serum tryptase and total
immunoglobulin E

Serum tryptase level was measured after an anaphylaxis-
free interval (at least 4 weeks after the anaphylactic
reaction) by a commercial fluoro enzyme immunoassay
(UniCAP Phadia, Uppsala, Sweden): concentrations
X13.5 ng/mL were considered to be elevated and were
confirmed on another serum sample when possible. Total
IgE was also assayed (UniCAP Phadia): this result was not
available for one patient with normal tryptase. The rele-
vant insect was identified by anamnestic data, skin tests,
IgE evaluation, and a basophil activation test (BAT). The
BAT is usually performed in each case of reaction to
venom in the Department of Allergology [19].

Screening for mastocytosis in patients with elevated
tryptase

Patients with elevated basal serum tryptase (BT) were
screened for mastocytosis. A history of systemic symp-
toms unrelated to insects, consistent with MC mediator-
related symptoms, was recorded.

A dermatological examination was performed and a
skin biopsy using a non-epinephrine local anaesthetic was
taken from a skin lesion suggestive of mastocytosis or
from normal skin in the case of a negative examination.
Histologic examination was performed by HES and Alcian

Blue permanganate staining. Cutaneous mastocytosis was
defined by the presence of a MC infiltrate in the dermal
tissue [20]. In the case of a sparse infiltrate, the numerical
criterion of more than 10 MC per field using�40 objective
magnification was applied [21].

Systemic involvement was evaluated on bone marrow
and bone biopsies. Samples were obtained from the same
iliac crest. Bone marrow biopsies were fixed, decalcified,
and paraffin-embedded according to standard techniques.
Bone biopsy was performed with a 7 mm Meunier’s
trephine (Commeca SA, Beaucouzé, France), fixed in an
ethanol–formalin solution and embedded in a poly-
methylmethacrylate polymer without decalcification.
Standard HPS, Giemsa, and Toluidine Blue staining for
the bone marrow specimen, and Goldner and Toluidine
Blue staining for the bone specimen were performed.
Immunohistochemistry using monoclonal antibodies for
tryptase, c-kit and CD20 was also performed. According to
established consensus criteria, the diagnosis of systemic
mastocytosis was defined by the presence of one major
criterion [dense (415) multifocal infiltrate of MC] and
one minor criterion, or three minor criteria [predominance
(425%) of spindle-shaped MC in the infiltrate, c-kit point
mutation at codon 816 and persistent serum total tryptase
concentration 420 ng/mL] [14, 15]. The fourth minor
criterion (co-expression of CD2 and/or CD25 by kit1MC)
was not studied, as bone marrow flow cytometry for this
parameter is not performed routinely in our hospital.
Mastocytosis was then subclassified according to the
WHO classification [15].

Statistics

Statistical analyses were performed using SPSS for Win-
dows version 15.0. They included frequency distribution
and percentages. Differences between groups were com-
pared using w2 and Mann–Whitney or Student tests, as
appropriate. Differences were considered significant when
two-sided P-values were o0.05.

Results

Basal serum tryptase

BT was elevated in 23/140 patients included in this study
(range: 14.3–156 ng/mL), with a mean of 33.3 ng/mL
(Table 1). BT was normal in 117 patients (range:
1.0–13.2 ng/mL), with a mean of 5.5 ng/mL. Among pa-
tients with elevated tryptase values ranged from 13.5 to
20 ng/mL for eight patients and were 420 ng/mL for 15
patients. To study the frequency of elevated tryptase, only
the population of 131 patients included with the same
criterion (immunotherapy initiated during the study per-
iod) was considered: an elevated tryptase was observed in
14 (10.7%) cases.
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Patients

Of the 117 patients with normal tryptase, 29 (25%) were
females and 88 (75%) were males (male-to-female ratio:
3 : 1) (Table 1). A similar male predominance was observed
in the elevated BT group, with five (22%) females and 18
(78%) males (male-to-female ratio: 3.6 : 1). The mean age
was 44.4 years in patients with normal tryptase (range:
9–80 years) and 51.1 years in patients with elevated BT
(range: 29–85 years). Among the study population of 140
patients, 138 were allergic to Hymenoptera venom: 116 to
Vespidae (Vespula or Vespa), 20 to honeybee, and two to
Vespidae and honeybee. Two patients were allergic to
Diptera: one to horse fly (Tabanus sp) and one to mosquito
and horse fly. None of the patients with normal tryptase
reported a history of mastocytosis, whereas two patients
with elevated BT had been previously diagnosed with
indolent systemic mastocytosis (ISM): one patient had
bone marrow involvement with osteoporosis (case 6, Table
3) and another patient had bone marrow involvement
with cutaneous mastocytosis of the urticaria pigmentosa
(UP) type (case 12, Table 3). the total IgE level was lower in
patients with elevated BT (mean value: 99 kIU/L) than in
cases with normal tryptase (218 kIU/L), but this difference
was not statistically significant.

Clinical presentation of the systemic reaction to the insect
sting

These results are summarized in Table 2.
Analysis of cutaneous symptoms did not include local

or regional reactions. Six (26.1%) of the 23 patients with
elevated tryptase did not report any generalized skin
reaction, compared with only 11/117 (9.4%) in patients
with normal BT (P = 0.037). Usual skin reactions (urticaria,
angio-oedema, and generalized pruritus) were more fre-
quently observed in patients with normal BT (88.9%), than
in those with elevated tryptase (52.2%) (Po0.001). In
particular, urticaria was observed in the vast majority of

patients with normal tryptase (76.1%), but in only six
(26.1%) patients with elevated BT (Po0.001). In contrast,
patients with elevated tryptase frequently reported other
skin symptoms, such as flushing (52.2%), compared with
only 4.3% of patients with normal BT (Po0.001). In
patients with tryptase 420 ng/mL, urticaria (20%) was
less frequent and flushing (60%) was more common,
compared with patients with elevated BT between 13.5
and 20 ng/mL (urticaria: 37.5%, flushing: 37.5%); how-
ever, the small sample sizes of subgroups did not allow
statistical analysis of this correlation.

Digestive symptoms were more common in patients
with elevated tryptase and respiratory reactions were less
frequent; however, these differences were not statistically
significant.

The mean grade of severity was higher in patients with
elevated tryptase (3.48) than in patients with normal BT
(2.69) (P = 0.006). 82.6% of patients with elevated BT
experienced grade 4 reactions, compared with only 37.6%
of patients with normal tryptase. Grade 1 reactions occurred
in a minority of patients with elevated tryptase (17.4%), but
in 32.5% of patients with normal tryptase. Grade 4 reac-
tions occurred more frequently in patients with tryptase
420ng/mL (86.7%) than in patients with BT between 13.5
and 20 (75%), but the small sample sizes of subgroups did
not allow statistical analysis of this correlation.

The number of allergic reactions to venom for each
patient ranged from 1 to 4 regardless of the basal tryptase
value. The most frequent situation was a single reaction
for 88 (75.2%) patients with normal tryptase and 10 (43.5%)
patients with elevated BT. The mean number of allergic
reactions was higher for patients with elevated tryptase
(1.78) than for patients with normal BT (1.28) (P = 0.012).

Screening for mastocytosis in patients with elevated
tryptase

The characteristics of patients with elevated BT are sum-
marized in Table 3. Four of the 23 patients with elevated
BT were not reviewed: patient 6 had already been diag-
nosed for ISM with regular follow-up; patient 7 had a
history that was not suggestive of mastocytosis and only
slightly elevated BT; and patient 14 refused further
screening; patient 21 was considered to be too old for
systemic screening (85 years).

Screening for cutaneous mastocytosis. Cutaneous masto-
cytosis (CM) was diagnosed clinically in 5/19 patients
(Table 4). CM had been previously diagnosed in only one
case (case 12). The type of CM was UP in all cases,
characterized by red-brown macular small lesions with a
symmetrical distribution. Few lesions were observed in
three patients (cases 9, 15, and 23). Darier’s sign was
found in three out of five patients (cases 15, 19, and 23).
The lesions mainly involved the trunk in five cases and

Table 1. Demographic data, insect responsible, total IgE and serum
tryptase levels in 140 patients with regard to basal serum tryptase (BT)

Patient group Normal BT Elevated BT

N 117 23
Age: mean value (range) 44.4 (9–80) 51.1 (29–85)
Gender: male/female 88/29 18/5
Insect responsible:

Hymenoptera
(Vespidae/honeybee/Vespidae
and honeybee)

96/19/1 20/1/1

Diptera (horse fly/horse fly
and mosquito)

1/0 0/1

Total IgE (kIU/L): mean value (range) 218 (15–2692) 99 (7–447)
BT (ng/mL): mean value (range) 5.5 (1.0–13.2) 33.3 (14.3–156)
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were disseminated in one case (case 19). Only two patients
were symptomatic and complained of pruritus, caused by
hot water in one patient (case 9) and with no triggering
factor in another patient (case 12). BT was higher than
20 ng/mL in four out of five patients.

Histologic examination of skin biopsy revealed a MC
infiltrate accumulating in the dermal tissue in three
patients. Skin biopsy of a scraped lesion was performed
in one patient (case 23): histologic examination only
evidenced a lymphoplasmocytic infiltrate with negative
Alcian Blue permanganate staining, but this could be
explained by MC degranulation due to skin friction.
However, as skin lesions with Darier’s sign were consistent
with mastocytosis and as systemic mastocytosis was also
demonstrated, this patient was considered to present
cutaneous mastocytosis. A skin biopsy was not performed
in one patient (case 12), as this patient presented multiple,
persistent skin lesions with systemic mastocytosis.

Among the remaining 14 patients, dermatological ex-
amination was normal for 11 patients and a skin biopsy on
healthy skin was also normal in 10 of these 11 patients. In

three cases, a skin biopsy of atypical red or telangiectatic
macular lesions showed a non-specific inflammatory in-
filtrate with negative Alcian Blue permanganate staining.

Screening for systemic mastocytosis. Among the 19 pa-
tients evaluated for mastocytosis, 14 were investigated for
systemic involvement. A bone marrow biopsy was not
performed in three patients in whom the history was not
suggestive of systemic mastocytosis (typical, mild allergic
reaction, absence of cutaneous mastocytosis, normalized
or slightly elevated tryptase) and this investigation has not
yet been performed in two other patients (nos. 3 and 11).

Systemic mastocytosis (SM) was detected in five out of
14 patients (Table 4). SM had previously been diagnosed
in only one patient (case 12). In every case, bone biopsies
showed a typical dense multifocal MC infiltrate with
spindle-shaped cells, whereas bone marrow biopsies
showed a typical infiltrate only in case 19 (uncontributive
in case 23, normal in case 12, and increased number of MC
without aggregate formation in cases 10 and 15). All but
one of these patients presented cutaneous mastocytosis.

Table 2. Clinical symptoms, severity and number of allergic reactions with regard to basal serum tryptase (BT)

Patient group Normal BT

Elevated BT

All patient with elevated BT Subgroup 13.54BT420 Subgroup BT420

N 117 100% N : 23 100% N : 8 100% N : 15 100%

Usual skin reaction 104 88.9% 12 52.2% 5 62.5% 7 46.7%
Pruritus without urticaria 9 7.7% 3 13.0% 1 12.5% 2 13.3%
Urticaria 89 76.1% 6 26.1% 3 37.5% 3 20%
Angio-oedema 55 47.0% 5 21.7% 2 25.0% 3 20%

Flushing 5 4.3% 12 52.2% 3 37.5% 9 60%
No skin reaction 11 9.4% 6 26.1% 1 12.5% 5 33.3%
Digestive reaction 26 22.2% 7 30.4% 1 12.5% 6 40%

Nausea, vomiting 15 12.8% 6 26.1% 1 12.5% 5 33.3%
Diarrhoea 2 1.7% 0 0% 0 0% 0 0%
Abdominal pain 5 4.3% 3 13% 0 0% 3 20%
Dysphagia 7 6% 0 0% 0 0% 0 0%

Respiratory reaction 42 35.9% 7 30.4% 3 37.5% 4 26.7%
Dysphonia 5 4.3% 0 0% 0 0% 0 0%
Laryngeal dyspnoea 4 3.4% 1 4.3% 0 0% 1 6.7%
Bronchial dyspnoea 3 2.6% 0 0% 0 0% 0 0%
Unspecified dyspnoea 32 27.4% 6 26.1% 3 37.5% 3 20%

Grade of severity
Grade 1 38 32.5% 4 17.4% 2 25% 2 13.3%
Grade 2 4 3.4% 0 0% 0 0% 0 0%
Grade 3 31 26.5% 0 0% 0 0% 0 0%
Grade 4 44 37.6% 19 82.6% 6 75% 13 86.7%
Mean grade 2.69 3.48 3.25 3.6

Number of allergic reactions
1 reaction 88 75.2% 10 43.5%
2 reactions 26 22.2% 9 39.1%
3 reactions 2 1.7% 3 13.1%
4 reactions 1 0.9% 1 4.3%
Mean number of reactions 1.28 1.78
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All patients were classified as presenting indolent SM; one
patient without cutaneous mastocytosis (case 10) was
subclassified as bone marrow mastocytosis (a subgroup
of ISM). Tryptase was 420 ng/mL in four of these five
patients.

In five patients, bone marrow or bone biopsies showed
an increased number of MC with a diffuse infiltrate often
composed of spindle-shaped cells with a perivascular or a
paratrabecular arrangement. However, the diagnosis of
SM could not be confirmed, as this infiltrate did not form
aggregates and not all of the consensus criteria were
satisfied. Cutaneous mastocytosis was diagnosed in only
one case.

Screening for systemic mastocytosis was negative for
four patients. None of these patients presented cutaneous
mastocytosis and two of them had slightly elevated
tryptase (between 13.5 and 20 ng/mL).

Mast cell mediator-related symptoms. Systemic symp-
toms unrelated to insect sting and consistent with MC
mediator-related symptoms occurred in eight out of 19
patients (Table 4). Flushing was the most common symp-
tom, reported by 5/8 patients. Severe reactions (discom-
fort, loss of consciousness, hypotension, collapse or
shock) occurred in three out of cases. Other symptoms

included digestive symptoms in two cases, urticaria in one
case, rash in one case and respiratory symptoms in one
case. Medications and alcohol/food were identified as the
two main causative factors, each occurring in four cases:
anti-inflammatory drugs were suspected in two cases and
three patients complained of alcohol intolerance. In two
patients, the causative factor appeared to be stress or
asthaenia. No triggering factor was identified in two cases.
Four of the six patients with mastocytosis reported such
systemic reactions: flushing was the most common symp-
tom and medication was the main triggering factor.

Discussion

Tryptase is a serine protease, selectively produced by MC.
The commercially available fluoroimmunoenzymatic as-
say measures total tryptase, i.e. mature and precursor
forms of a and b tryptase [12, 22]. Total tryptase is
elevated in the case of sufficiently severe systemic ana-
phylaxis but is also correlated with total MC burden,
especially in mastocytosis [10, 12]. Elevated BT has been
detected in various other haematologic disorders, particu-
larly in myeloproliferative and myelodysplastic disorders
and has also been reported in patients with haemodialysis
end-stage kidney disease [23] and in cutaneous

Table 3. Characteristics of patients with elevated basal serum tryptase (BT)

N Gender Age
Number of
reactions to venom HP/DP

Symptoms of the
allergic reaction

Grade of
severity BT

History of
mastocytosis

Evaluation for
mastocytosis

1 M 43 2 V F, D, R, C 4 18.5 – D
2 M 37 4 V, B U, R, C 4 16.9 – D
3 M 46 3 V C 4 23.2 – D
4 M 42 1 V C 4 21.3 – D
5 M 71 1 V C 4 17.2 – D
6 M 55 1 V F, R, C 4 113 ISM ND
7 F 49 1 V F, AO, DC 1 14.3 – ND
8 M 35 1 V F, AO, D, C 4 28.5 – D
9 M 29 2 B F, D, C 4 23.3 – D

10 F 45 2 V P, F, D, C 4 20.6 – D
11 M 55 1 V C 4 21 – D
12 M 35 1 V F, D, C 4 156 ISM with CM D
13 F 59 2 V F, AO, R, C 4 26.4 – D
14 M 69 1 V U, DC 1 22.6 – ND
15 M 59 3 V C 4 21.4 – D
16 M 27 2 V U, C 4 16.6 – D
17 F 68 2 V F, C 4 19.8 – D
18 M 41 3 H, M F, P, AO, D, R, C 4 65 – D
19 F 47 2 V D, R, C 4 22.9 – D
20 M 69 1 V F, U, DC 1 24.7 – D
21 M 85 1 V F, U, C 4 35.3 – ND
22 M 54 2 V U, AO 1 19.9 – D
23 M 33 2 V P, R, C 4 18.2 – D

N, patient; M, male; F: female; HP/DP, Hymenoptera/Diptera; V, Vespidae; B, honeybee; H, horse fly; M, mosquito; F, flushing; D, digestive symptom; R,
respiratory symptom; C, collapse, shock or loss of consciousness; U, urticaria; DC, discomfort; AO, angio-oedema; P, isolated pruritus; ISM, indolent
systemic mastocytosis; CM, cutaneous mastocytosis; D/ND, done/not done.
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mastocytosis with extensive and diffuse lesions [12,
24–26]. A persistently elevated tryptase level is recom-
mended by the World Health Organization as a minor
criterion in the diagnostic evaluation of systemic masto-
cytosis after exclusion of these other conditions [14, 15].
Elevated basal tryptase was observed in 10.7% of patients
of the present study population, a fairly similar, although
slightly higher frequency than that reported previously
[16–18]. Raised tryptase was significantly associated with
a greater severity of the allergic reaction in our study
population. In line with the literature, elevated tryptase
can be considered to be a risk factor for severe allergic
reactions to Hymenoptera stings [16–18].

The cutaneous manifestations of the allergic reaction
differed significantly in patients with elevated tryptase.
Usual skin reactions, especially urticaria, were less fre-
quent in patients with raised BT. Moreover, the absence of
cutaneous symptoms was commonly observed in this
group. On the contrary, flushing was frequently reported
by patients with elevated BT. Due to the retrospective
nature of this study, clinical information on flushing,
particularly in the population with normal tryptase, may
be lacking. Nevertheless, according to our clinical experi-
ence and published data, urticaria and/or angio-oedema

are the most common symptoms of anaphylaxis, reported
in more than 85%, whereas flushing is quite rare, occur-
ring in about 25% of cases [27, 28]. This cutaneous feature
has not yet been correlated with regard to basal tryptase
but was recently described in patients with mastocytosis:
in a review of anaphylaxis in 120 patients with mastocy-
tosis (including 74 adults: 13 CM and 61 SM), flushing and
pruritus were common in adults (33% and 14% respec-
tively), compared with urticaria (17%) and angio-oedema
(11%) [29]. Similarly, Koterba compared the clinical pre-
sentation of idiopathic anaphylaxis in 30 patients includ-
ing 15 cases of ISM, and found no cases of urticaria
among patients with mastocytosis vs. 33% in the other
group: they concluded that urticaria was a negative
clinical indicator for the presence of MC disease in
patients with anaphylaxis [30]. Few data are available
specifically concerning the skin reactions to venom and
serum tryptase levels, as cutaneous symptoms are fre-
quently not reported in papers on Hymenoptera reactions
in patients with mastocytosis [3–5] or elevated BT [8, 17,
18, 31–33]. However, skin reactions appear to be less
frequent in most cases with elevated tryptase [6, 9]. No
definite explanation can be given for this particular
clinical presentation. In venom-allergic patients with

Table 4. Screening for mastocytosis in 19 patients with elevated basal serum tryptase (BT)

n CM

SM MC mediator-related symptoms

Conclusion Major criterion Minor criteria

Symptoms Causative factor

Multifocal dense
infiltrate of MC
in bone marrow

425% spindle-
shaped MC in
infiltrate

c-kit
mutation BT 420

1 – ND �
2 – ND �
3 – ND �
4 – MC Infiltrate � 1 ND 1 �
5 – MC Infiltrate � 1 ND � 1 F, R, C 0, mammal’s meat
8 – MC Infiltrate � 1 – 1 1 F, D 0, stress
9 UP MC Infiltrate � 1 ND 1 1 F, DC Local anesthesia with lidocaine
10 – ISM 1 1 ND 1 �
11 – ND �
12 UP ISM 1 1 ND 1 1 F, D AI drug, codeine,

iodinated contrast media,
stress, strawberry, alcohol

13 – – � � ND 1 �
15 UP ISM 1 1 ND 1 1 U Alcohol
16 – – � � ND � �
17 – – � � ND � 1 F Hydroxyzine, antidepressant
18 – MC Infiltrate � 1 – 1 1 C Alcohol
19 UP ISM 1 ND ND 1 1 Rash Acetylsalicylic acid
20 – – � � ND 1 �
22 – ND �
23 UP ISM 1 1 ND � �

CM, cutaneous mastocytosis; UP, urticaria pigmentosa; SM, systemic mastocytosis; MC, mast cell; ISM, indolent systemic mastocytosis; ND, not done; F,
flushing; R, respiratory reaction; C, collapse or shock; D, digestive reaction; DC, discomfort; U, urticaria; AI drug, anti-inflammatory drug.
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severe cardiovascular symptoms, it has been speculated
that the cardiovascular system could be predominantly
affected because of a fast mediator release. Consequently,
the release of epinephrine to control the circulation could
lead to a constriction of the peripheral blood vessels, and
possibly to an inhibition of skin symptoms [34].

In this study population, patients with elevated tryptase
often presented lower total IgE levels, although no statis-
tically significant difference was demonstrated. In the
same way, Sturm et al. [34] have recently demonstrated
that the severity of sting reactions was influenced by total
IgE levels and that patients with severe reactions showed
significantly lower total IgE levels. Moreover, low total
and specific IgE have been frequently observed in pre-
vious case reports of patients with mastocytosis [1, 6, 30,
35] or with elevated tryptase [16]. This phenomenon may
be explained by increased absorption of circulating IgE by
abundant tissue MC. In this population with elevated
tryptase, one patient was allergic to Diptera: this case
report had already been published a few years ago [36, 37]
but, at this time, tryptase was not measured. To our
knowledge, this is the first case of allergy to Diptera with
elevated tryptase reported in the literature. Surprisingly,
patients with elevated tryptase experienced more recur-
rent anaphylactic reactions to venom than patients with
normal BT, although patients with elevated tryptase were
not more exposed to insects. Venom immunotherapy was
not delayed after the first systemic reaction in patients
with elevated BT, compared with patients with normal
tryptase. A decreased efficacy of immunotherapy has been
reported in patients with mastocytosis [1, 5, 8, 18] or
elevated tryptase [16], but, in the present study, recurrent
reactions in patients with elevated tryptase occurred
before the initiation of immunotherapy. No clear explana-
tion can be proposed for this observation.

MC mediator release in mastocytosis can induce ana-
phylaxis, which appears more frequent than in the normal
population [29, 38–40]. In the most recent series, the
cumulative incidence of anaphylaxis in 120 patients with
mastocytosis was 49% in adults and 9% in children [29].
Hymenoptera stings represent one of the major triggering
factors, although the frequency of Hymenoptera anaphy-
laxis in mastocytosis varies in the published data from 5%
to 27% [29, 32, 39]. The frequency of Hymenoptera
allergy has not been specifically studied in cutaneous
mastocytosis but many cases of systemic reactions to
Hymenoptera have been reported in patients with UP [1,
2, 6–9, 31]. In this study population, seven patients had
mastocytosis: one case of CM with no proven systemic
involvement and six cases of ISM, with cutaneous masto-
cytosis in four cases. In five out of cases, mastocytosis had
not been diagnosed previously. 3.1% of the population of
131 venom-allergic patients included with the same
criteria presented mastocytosis. The prevalence of masto-
cytosis is not known but the incidence of cutaneous

mastocytosis is seven new cases per 1000 000 individuals
each year [41]. Epidemiologic studies report a prevalence
of systemic anaphylactic sting reactions between 0.6%
and 3.3% [42]. Although mastocytosis may have been
missed in patients with normal or slightly elevated tryp-
tase, these results suggest that mastocytosis is more
frequent in patients with venom allergy. These results are
fairly similar to previously published data [16–18].

All cases of cutaneous mastocytosis observed in the
present study were of UP type, which usually accounts for
90% of CM. Skin lesions mainly involved the trunk, a
common site of CM. Rash was not systematically sympto-
matic: pruritus, reported in 27–71% of series, was reported
by two out of five patients [43–47]. However, the cases of
cutaneous mastocytosis observed in our study presented
several unusual clinical features. Skin lesions were incon-
spiscuous in most patients. Darier’s sign was absent in two
out of five patients, although it has been reported to be
present in more than 85% of cases of CM in the literature
[43–45]. Consequently, a thorough dermatological exam-
ination is essential to avoid missing the diagnosis of
discrete cutaneous mastocytosis.

Six of the 23 patients with elevated tryptase had bone
marrow involvement. While bone biopsy showed a dense
multifocal MC infiltrate in all cases, bone marrow biopsy
failed to demonstrate this type of infiltrate in five of these
cases. Bone marrow biopsy represents the gold standard
for the diagnosis of systemic mastocytosis. Although a
bone marrow biopsy presents a high specificity for the
detection of MC, its sensitivity is limited due to the
heterogeneous distribution and the low frequency of MC
in the bone marrow [26–48]. A bone biopsy was per-
formed in this study in order to assess bone histomorpho-
metric parameters (paper in preparation) but appeared to
be more discriminating for the diagnosis of systemic
involvement, no doubt because of the larger bone marrow
sample and the more specific sampling method. Systemic
mastocytosis could not be confirmed according to con-
sensus criteria in five cases, despite a diffuse MC infiltrate
in the bone marrow. Detection of c-kit mutation and flow
cytometry to study CD2/CD25 expression on MC are other
minor criteria for the diagnosis of systemic mastocytosis
but are not performed routinely in our hospital. Conse-
quently, the criteria for SM were not met in these cases.
However, these patients were considered to be at risk for
systemic mastocytosis: regular clinical and laboratory
follow-up will be performed to detect any progression of
the disease.

These results may have several consequences for the
management of allergic patients: a severe anaphylactic
reaction with flushing, but without urticaria, may be an
indication for BT assay and screening for mastocytosis.
When this type of atypical reaction is observed in the
Department of Allergology, a dermatological examination
is performed and bone marrow investigations are
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proposed. The severity of venom reactions in patients with
mastocytosis may justify life-long immunotherapy,
although a decreased efficacy in immunotherapy has been
frequently observed in these patients. These patients also
present an increased risk of repeated anaphylactic reac-
tions. They should therefore be informed about possible
causative factors, especially in the case of general anaes-
thesia, and, in case of anaphylaxis, should be taught
emergency medications and techniques for self-adminis-
tration of epinephrine. In addition, some patients with
mastocytosis may develop signs of disease progression
related to organ infiltration or associated clonal haemato-
logic non-MC lineage disorder (from o5% up to 20% in
some series) [14]. As recommended by the consensus
proposal, regular clinical and laboratory follow-up should
be performed in patients with mastocytosis.

Conclusion

In conclusion, these results indicate a particular clinical
presentation of the anaphylactic reaction in venom-
allergic patients with elevated tryptase, characterized by
greater severity, more frequent flushing and less frequent
urticaria. They underlined the higher frequency of masto-
cytosis in this population. As most of these patients with
mastocytosis are relatively asymptomatic, systematic
screening consisting of a dermatological examination,
and a bone marrow biopsy is required for the diagnosis.
This study suggests a clinical indicator for the detection of
patients at a high risk of mastocytosis: tryptase assay
should be performed in every patient with a systemic
reaction to venom and mastocytosis considered in pa-
tients with a severe anaphylactic reaction with flushing
and absence of urticaria. The severity and recurrence of
anaphylactic episodes in these patients may justify a life-
long immunotherapy and education in emergency medi-
cations, in order to prevent fatal events.
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