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Anaphylactic Reactions After Discontinuation of ®
Hymenoptera Venom Immunotherapy: A Clonal
Mast Cell Disorder Should Be Suspected
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(VIT) course.

What is already known about this topic? There are no data on the presence and prevalence of mastocytosis in patients
who experience severe reactions from Hymenoptera stings after the termination of an effective venom immunotherapy

What does this article add to our knowledge? Mastocytosis should be suspected in those patients with Hymenoptera
allergy who experience severe reactions and anaphylaxis after stopping VIT that had been previously protective.

How does this study impact current management guidelines? A proper diagnostic procedure for mastocytosis should
be considered in patients developing severe reactions at re-sting after VIT discontinuation. VIT should therefore be
continued lifelong in subjects with mastocytosis and venom allergy.

BACKGROUND: Up to 75% of patients with severe
anaphylactic reactions after Hymenoptera sting are at risk of
further severe reactions if re-stung. Venom immunotherapy (VIT)
is highly effective in protecting individuals with ascertained
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Hymenoptera venom allergy (HVA) and previous severe re-
actions. After a 3- to 5-year VIT course, most patients remain
protected after VIT discontinuation. Otherwise, a lifelong treat-
ment should be considered in high-risk patients (eg, in masto-
cytosis). Several case reports evidenced that patients with
mastocytosis and HVA, although protected during VIT, can re-
experience severe and sometimes fatal reactions after VIT
discontinuation.

OBJECTIVE: To evaluate whether patients who lost protection
after VIT discontinuation may suffer from clonal mast cell
disorders.

METHODS: The survey describes the characteristics of patients
who received a full course of VIT for previous severe reactions
and who experienced another severe reaction at re-sting after
VIT discontinuation. Those with a Red Espafiola de Mastocitosis
score of 2 or more or a serum basal tryptase level of more than
25 ng/mL underwent a hematological workup (bone marrow
biopsy, KIT mutation, expression of aberrant CD25) and/or skin
biopsy.

RESULTS: Nineteen patients (mean age, 56.3 years; 89.5%
males) were evaluated. All of them had received at least 4 years
of VIT and were protected. After VIT discontinuation they
were re-stung and developed, in all but 1 case, severe
anaphylactic reactions (12 with loss of consciousness, in the
absence of urticaria/angioedema). Eighteen patients (94.7%)
had a clonal mast cell disorder, 8 of them with normal
tryptase.

CONCLUSIONS: Looking at this selected population, we
suggest that mastocytosis should be considered in patients
developing severe reactions at re-sting after VIT discontinuation
and, as a speculation, patients with mastocytosis and HVA
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Abbreviations used
BM- bone marrow
BMM- bone marrow mastocytosis
CM- cutaneous mastocytosis
CMD- clonal mast cell disorder
HVA- Hymenoptera venom allergy
ISM- indolent systemic mastocytosis
MC- mast cell
SBT- serum basal tryptase
SM- systemic mastocytosis
VIT- venom immunotherapy

should be VIT-treated lifelong. © 2017 Published by
Elsevier Inc. on behalf of the American Academy of Allergy,
Asthma & Immunology (J Allergy Clin Immunol Pract
2018;6:1368-72)

Key words: Systemic mastocytosis; Hymenoptera venom allergy;
Anaphylaxis; Re-sting; Tryptase

Systemic mastocytosis (SM) is a heterogeneous hematological
disease characterized by the proliferation and accumulation of
mast cells (MCs) in various tissues, with a preferential localiza-
tion in bone marrow (BM) and skin.' Mastocytosis can be
defined as cutaneous (CM) when confined to the skin and as
systemic (SM). The diagnosis of SM requires the presence of the
major criterion (multifocal dense MC infiltrates in BM or other
extracutaneous organs) plus 1 minor criterion or 3 minor criteria:
abnormal morphology of extracutaneous MC (spindle-shaped
cells), increased serum basal tryptase (SBT) level of more than
20 ng/mL, expression of CD25 and/or CD2 on BM MC, and
detection of a KIT mutation at codon 816 in extracutaneous
organs. The most common presentation of SM is indolent sys-
temic mastocytosis (ISM), but other less frequent forms are now
recognized: smouldering SM, SM with associated hematologic
neoplasia, aggressive SM, MC leukemia, and MC sarcoma.” Of
note, patients with mediator-related symptoms not fulfilling the
World Health Organization (WHO) criteria for SM, but car-
rying KIT-mutated and/or CD25-positive clonal BM MC, are
considered as having a clonal mast cell disorder (CMD) defined
also as (mono)clonal mast cell activation syndrome."i’4

A preferential association between Hymenoptera venom al-
lergy (HVA) and SM is now recognized,/'/’7 probably because
Hymenoptera sting can be a trigger for anaphylactic reactions in
patients with mastocytosis, who are “per se” prone to release
mediators. HVA is associated in many cases to ISM without skin
involvement, which is also defined as BM mastocytosis (BMM),
a provisional SM variant still unrecognized by the WHO
classification.>%7

Venom immunotherapy (VIT) is effective in protecting most
patients with HVA, even after its discontinuation. Nonetheless,
we observed that a small proportion of patients, with previous
severe reactions, lost the acquired protection when VIT was
discontinued. Thus, we studied these patients to assess whether
an unrecognized MC-related disorder was present.

METHODS

Patients and diagnosis
Patients referred to the Verona Multidisciplinary Outpatients
Clinics for Mastocytosis from a nationwide network of allergists
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between January 2009 and May 2014 were included in this survey.
All had been diagnosed with HVA according to guidelines'® and
underwent a 4- to 11-year course of VIT for their previous severe
reactions. We considered for the analysis patients who experienced
severe reactions at re-sting after VIT discontinuation. None of them
had a previous ascertained diagnosis of mastocytosis. A basal tryptase
evaluation was not performed before VIT because before 2007 the
test was not available routinely. All patients provided their informed
consent for allergy and hematological assessments, as per the stan-
dard diagnostic procedures adopted in our hospital. The institutional
ethical committee was notified, but no formal approval was required
for this observational, noninterventional study; all procedures were
part of the standard of care.

At baseline, before VIT prescription, patients underwent the
standard workup for the diagnosis of HVA.'” Skin test was per-
formed with commercial extracts of Polistes dominulus, Vespa crabro
(Anallergo Diagnostics, Florence, Italy), Vespula species, and hon-
eybee (Stellergenes Greer, Antony, France). Four venom concen-
trations (100 pg/mL for prick test and 0.02 mL of 0.01, 0.1, and 1.0
lg/mL for intradermal test) were used, plus a negative control (NaCl
0.9%) and a positive control (histamine dihydrochloride 10 mg/
mL). Serum-specific IgE for the same venoms and serum tryptase
were always assayed by the ImmunoCAP test (Thermo Fischer
Scientific Inc, Uppsala, Sweden) at least 2 weeks after an acute
episode. The REMA score, proposed by the Red Espafiola de
Mastocitosis and based on 4 clinical/laboratory parameters (male sex,
SBT > 25 ng/mL, presence of hypotension, and absence of
angioedema/urticaria), was applied to predict the risk of CMD.*

All patients who experienced a systemic reaction at re-sting after
VIT discontinuation with a REMA score of 2 or more or an SBT of
more than 25 ng/mL were assessed for the presence of SM according
to the diagnostic algorithm proposed by the European Competence
Network on Mastocytosis.”'" Thus, they underwent a dermato-
logical evaluation to identify skin lesions, and a skin biopsy of sus-
pected lesions was performed. A complete BM evaluation, including
smear and biopsy, detection of D816V mutation of KIT, and flow
cytometry, 1214
immunophenotype, we used a highly sensitive multiparameter flow
cytometry approach, as previously reported. Briefly, BM cells were
stained using a combination of 5 monoclonal antibodies, CD45,
CD117, CD34, CD25, and CD2, and up to 6 x 10° cells per
sample were acquired using a FACSCanto cytometer (BD, Becton
Dickinson, Milan, Italy). D816V KIT mutation was detected on
total RNA from mononuclear cell fractions of the BM samples.”” In
the 2 patients who refused BM study, the D816V KIT mutation was
searched for g-DNA from peripheral blood samples according to the
method proposed by Kiristensen et al.'” The diagnosis of SM was
made according to current WHO guidelines.’

was also carried out. For the analysis of MC

RESULTS

Nineteen patients (2 females, age range, 41-83 years) were
evaluated according to the aforementioned criteria (Table I). All
of them had been previously diagnosed with HVA (6 Polistes
dominulus, 12 Vespula crabro, and 1 honeybee) and have had a
systemic reaction at first sting (grade IV according to Mueller in
all but 1 case), most of them with loss of consciousness. All
received a VIT course (range, 4-17 years), during which 13 pa-
tients were re-stung by the same causing insect and had only local
reaction or large local reactions. One to 11 years after the VIT
discontinuation, all patients had a field re-sting with a Mueller
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TABLE I. Characteristics of the patients who were not protected afte
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r VIT discontinuation

Grade reaction Reaction at sting Years to re-sting Reaction at

Patient ID Sex Age (y) at first sting VIT VIT duration (y) during VIT after VIT stopping re-sting
1 M 83 1V (o) Vespula 8 LR 5 IV (o)
2 M 59 IV (o) Honeybee 5 LR 5 1V (o)
3 M 51 IV () Polistes 5 LR 2 1V (Io)
4 M 39 1V (Ic) Vespula 4 Not stung 5 v

5 M 76 v Vespula 10 LR 10 v

6 M 52 1V (o) Vespula 5 Not stung 7 1V (o)
7 F 50 1V () Vespula 4 LR 2 1V (o)
8 M 50 1V (Ic) Vespula 6 LR 9 v

9 M 41 IV (Ic) Vespula 4 Not stung 9 IV (Ic)
10 M 55 IV (Ie) Polistes 4 LR 2 1V (Io)
11 M 55 IV () Polistes 5 LLR 9 II (U/A)
12 M 52 IV (o) Vespula 6 Not stung 11 1V (o)
13 M 34 1V () Polistes 4 Not stung 1 v

14 M 52 1V (o) Vespula 4 Not stung 10 1V (c)
15 M 58 1V (o) Polistes 5 LLR 2 v

16 M 66 1V (o) Polistes 4 LLR 1 IV (o)
17 F 62 IV (lo) Vespula 9 LLR 2 IV (Io)
18 M 60 IV () Vespula 17 LLR 9 1V (Io)
19 M 65 1 Vespula 10 LLR 4 v

le, Loss of consciousness; LLR, large local reaction; LR, local reaction; U/A, urticaria and/or angioedema.

TABLE Il. BM study results of the 19 patients with severe reactions after VIT discontinuation

Major WHO c-KIT D816V MC CD25 positive MC CD2 positive >25% atypical Serum tryptase Skin involved Final
Patient ID criteria (yes/no) mutation (yes/no) (% of BM MNC) (% of BM MNC) BM MC (yes/no) level at re-sting (ug/L)  (yes/no)* diagnosis
1 Yes Yes 0.6 0.6 Yes 22 No BMM
2 No Yes 0.016 0.015 No 13.1 No MMAS
3 Yes Yes 0.05 0.05 Yes 10.4 No BMM
4 Yes Yes 0.36 0.33 Yes 20.8 No BMM
5 No Yes 0.02 0.02 Yes 10.8 No BMM
6 Yes Yes 0.004 0.004 Yes 9.8 No BMM
7 No Yes 0.003 0.003 Yes 6.4 No BMM
8 ND Yes' ND ND ND 8.4 Yes MIS
9 Yes Yes 0.02 0.02 Yes 15.7 No BMM
10 No Yes 0.034 0.034 Yes 22.3 No BMM
11 No Yes 0.01 0.01 Yes 26 No BMM
12 Yes Yes 0.011 0.011 Yes 11.2 No BMM
13 No Yes 0.03 0.03 Yes 13.6 No BMM
14 ND No' ND ND ND 33.6 Yes MIS
15 No Yes 0.02 0.02 Yes 7.3 No BMM
16 No No 0.006 0.006 Yes 8.4 No BMM
17 Yes Yes 0.05 0.05 Yes 14.7 Yes ISM
18 Yes ND 0.1 0.1 Yes 13.3 No BMM
19 No No 0 0 No 20.3 No nc-MCAS

BMM, Bone marrow mastocytosis; MMAS, monoclonal mast cell activation syndrome; MIS, mastocytosis in the skin; MNC, mononuclear cell; nc-MCAS, nonclonal mast cell

activation syndrome; ND, not done.
*Confirmed by skin biopsy.
fEvaluated on peripheral blood sample.

IV grade reaction in all cases, but 1, with loss of consciousness.
The calculated REMA score was 2 or more in 18 patients and the
single case with a REMA score of less than 2 had an SBT of
higher than 25 ng/mL, and thus all patients were evaluated for a
possible CMD. The SBT level at the re-sting was less than
11.4 lg/L in 8 out of 19 patients (Table II).

At physical examination, 3 patients had limited skin lesions
with positive Darier sign, confirmed as maculopapular CM at
biopsy. These signs had not previously been reported by patients
to their physicians. BM study was performed in all patients, with
the exception of 2 patients with positive skin lesions who refused
BM biopsy. In one of them the D816V kit mutation was
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documented in peripheral blood. The results of the diagnostic
assessment are presented in Table II. Final diagnoses were ISM
with skin involvement (n = 1), BMM (n = 14), mastocytosis in
the skin (n = 2), and monoclonal mast cell activation syndrome
(n = 1), whereas a single patient did not show markers of
clonality or atypical MC infiltration in BM and was classified as
having nonclonal MC activation syndrome. Thus, a diagnosis of
CMD was documented in 18 out of 19 (94.7%) patients who
lost protection after VIT and had hypotension and/or elevated
SBT. Of note, 8 out of 19 patients (42.1%) had normal SBT at
the time of BM evaluation and all of them had a CMD (BMM in
7 cases and mastocytosis in the skin in 1 case).

DISCUSSION

The preferential association between HVA and CMD is now
well recognized. This phenomenon was initially described in
patients with CM'® and further confirmed in other case reports
16-21 Currently, it is well established that most adult
patients with HVA and SM can be diagnosed even in the absence
of skin lesions.”’ Compared with other indolent forms (e.g.,
ISM), these patients are characterized by a male prevalence, a low
occurrence of mediator-related symptoms, and a lower proba-
bility of having MC aggregates at BM examination.””*’ More-
over, they consistently have a KIT mutation restricted to MC
only, whereas most patients with other subtypes of SM display
KIT mutations also in the remaining myeloid lineages or
lymphoid cells. The diagnosis of BMM remains a diagnostic
challenge with important clinical and therapeutic implications.
In cases with a clearly raised SBT level (>25 ng/mL), BM biopsy
is usually recommended, whereas in patients with systemic HVA
reactions and borderline or normal tryptase, the scoring system
proposed by REMA (score) can be useful to decide whether
patients should undergo BM biopsy.Zl’22 More recently, it was
shown that the presence of hypotension may represent the most
relevant factor to identify patients with HVA and mastocytosis,
regardless of the baseline levels of tryptase.23 Remarkably, a
substantial part of our CMD cohort of patients (n = 8 [42%)])
had normal levels of SBT at the re-sting after VIT completion
and most of them (n = 17 [89.5%]) had hypotension without
urticaria and/or angioedema after re-sting. Unfortunately, we
cannot provide the pre-VIT SBT, because at that time the test
was not routinely available, and at the end of VIT the test was
not performed because the treatment had been effective, the
subjects were symptom-free, and there was no suspicion of MC
disorders. Probably, an assessment of SBT at the end of VIT
could have provided useful information, but considering the
available data and the rarity of the condition, we cannot
recommend SBT assessment at the end of an effective VIT
course as a routine approach.

or series.

CONCLUSIONS

VIT is recognized as a life-saving treatment for patients with
HVA.”* After some debate, mainly because of the safety con-
cerns, it is now generally accepted that VIT is clinically justified
in patients with severe HVA and documented mastocytosis.
Several studies confirmed the effectiveness of immunotherapy
in patients with mastocytosis with standard doses, even if in
selected cases an increased dose could be required.””*® A life-
long VIT is now generally justified in these patients on the basis
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of case reports of fatal anaphylaxis at re-sting after VIT
discontinuation.”

However, some patients may remain excluded from this
approach when mastocytosis is not recognized at the initial
diagnosis of HVA. For this reason, we investigated a small group
of patients who lost the protection by VIT after its discontinu-
ation and had further episodes of systemic reactions. Of note,
95% of them, when deeply investigated by the most sensitive
available techniques, had a CMD. The results obtained in such
selected patients clearly documented that the probability of
having mastocytosis (in any form) is quite high when VIT pro-
tection is lost after treatment. This would suggest that patients
with HVA-induced anaphylaxis who lose protection after a
proper course of VIT should be investigated for mastocytosis.
Furthermore, when a diagnosis of mastocytosis is established,
these patients should continue lifelong VIT.
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