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ABSTRACT
Mastocytosis is a rare group of disorders characterized by abnormal accumulation of mast cells in the skin, 
bone marrow, and internal organs. In particular, patients with systemic mastocytosis are at an increased 
risk of frequent and severe episodes of anaphylaxis. Hymenoptera venom allergy is the most common 
trigger of anaphylaxis in these patients. Immunotherapy is an effective and safe therapy recommended for 
patients with mastocytosis and venom allergy. Although this therapy can be administered according to 
different protocols, the preferred protocol for patients with mastocytosis remains unclear. Systemic side 
effects can occur, in particular, during the up-dosing phase of immunotherapy, making progression to the 
maintenance phase of therapy challenging. This case report presents the diagnosis and ultrarush immu-
notherapy process ended with anaphylaxis of a 33-y-old male patient with Apis mellifera allergy.
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Introduction

Mastocytosis is a rare, heterogeneous group of disorders char-
acterized by abnormal proliferation and accumulation of mast 
cells in one or more organs. The cutaneous form of mastocy-
tosis is characterized by isolated skin involvement and is often 
observed in children who have mild symptoms and recover 
spontaneously during puberty. Systemic mastocytosis (SM) is 
a severe form of the disease, involving the skin and/or extra-
cutaneous organs such as the liver, spleen, lymph nodes, and 
bone marrow. The most common form of SM is the indolent 
SM (ISM) that remains inactive for a long period of time. Local 
or systemic symptoms occur due to the release of the vasoactive 
mediators in the mast cells with the effect similar to that of 
certain stimuli (i.e., venom, drug, food) observed in patients 
with mastocytosis. Patients may present with symptoms such 
as a burning sensation in the skin, itching, rash, flushing, 
abdominal pain, diarrhea, vomiting, dyspepsia, headache, 
hypotension, and anaphylaxis.1,2

The prevalence of anaphylaxis is 22–49% in the adult 
patients with SM, where the hymenoptera venom allergy 
(HVA) is the most common etiological factor.2 Venom immu-
notherapy (VIT) is the most effective and safe treatment 
method in the patients at high risk of anaphylaxis due to 
venom allergy.3 This case report presents an ultrarush VIT 
course for honeybee in an adult patient with ISM and HVA.

Case presentation

A 33-y-old male patient was referred to our allergy clinic with 
a history of widespread skin rash, shortness of breath, vomit-
ing, and syncope after sustaining a honeybee sting. The 
patient reported that he lived in a rural area and had 

a history of similar reactions for 10–15 min after a honeybee 
sting that occurred twice during the previous year. Physical 
examination of the patient revealed pink-red macular lesions 
on the back, abdomen, and both arms (Figure 1a,b). These 
lesions had been present for approximately 10 y, and the 
patient had been diagnosed with urticaria pigmentosa after 
a skin biopsy 3 y before presenting at our department. The 
patient had been advised to take antihistamine tablets when 
required. Furthermore, the patient was prescribed regular 
therapy with inhaled formoterol+budesonide and oral anti-
histamine+leukotriene antagonist for asthma that remained 
stable during the previous year.

Hemogram and routine biochemistry tests showed no 
abnormal findings. Serum tryptase level was 96.8 ng/mL (refer-
ence range 0–11.5 ng/mL), and abdominal ultrasonography to 
detect possible internal organ involvement revealed no abnor-
mal findings. Immunohistochemical staining of the bone mar-
row biopsy specimens revealed multifocal intense mast cell 
infiltration (>15 cells/per aggregate) and mast cell tryptase, 
CD117, and CD25 positivity. The patient was diagnosed with 
ISM based on anamnesis and laboratory tests.

Laboratory tests for HVA revealed serum total IgE level of 
14.1 IU/mL (reference range 0–85 IU/mL), and the IgE levels 
for wasp and honeybee were found to be negative (reference 
range < 0.35 kIU/L) (ImmunoCAP, Thermo Fisher Scientific/ 
Phadia, Uppsala, Sweden). Skin prick testing at a 1:1 concen-
tration showed a positive reaction to honeybee venom and 
a negative reaction to wasp venom (Alyostal, Stallergenes, 
Antony Cedex, France).

Because allergic reactions were associated with honeybee in 
the medical history, VIT for honeybee was planned for the 
patient. An ultrarush VIT protocol was selected, considering 
the experience of our clinic, the patient’s socioeconomic status, 
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long travel time required of the patient for clinic visits, the 
flexibility of the therapy that allows a rapid switch to 
a maintenance dose, and the patient’s preferences (subcuta-
neous injections of 0.1, 1, 10, and 20 μg doses with 30-min 
intervals and doses of 30 and 40 μg with 1-h intervals in the 
first day; 50 + 50 μg doses with 1-h interval at day 8; 100 μg 
doses at day 22).

After monitoring and establishing venous access in the 
emergency department, the patient was administered subcuta-
neous doses of Alyostal Apis mellifera venom (Stallergenes, 
Antony Cedex, France). The process and timeline followed in 
the present case are shown in Table 1. A systemic reaction 
developed at a dose of 30 μg on the first day. After corticoster-
oid and antihistamine treatment, the patient’s complaints 

Figure 1. (a) Urticaria pigmentosa (back and both arms). (b) Urticaria pigmentosa (abdomen and right arm).
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improved; the patient was subsequently observed for any 
further changes.

On the second day, we set the treatment dose intervals as 
1 h. We administered the last dose of 20 μg, which was toler-
ated by the patient, but mild side effects occurred. After anti-
histamine treatment, we reduced the dose by 20% and applied 
15 μg and again 20 μg doses, which were tolerated well and 
with no side effects. However, the treatment was discontinued 
because a severe systemic reaction developed at a dose of 30 μg. 
After the VIT treatment was terminated, the patient was hos-
pitalized for close monitoring; the patient was provided with 
two adrenaline autoinjectors and an emergency kit (oral anti-
histamine and corticosteroid) on discharge. The patient 
refused VIT due to severe side effects and did not undergo 
pretreatment with omalizumab.

Discussion

VIT is the only treatment method that reduces the risk of severe 
reactions after a bee sting and increases the quality of life in 
patients diagnosed with HVA. Mastocytosis is an important 
risk factor in both the frequency and the severity of anaphylaxis 
in patients with HVA.2,3 Venom extract-specific IgE (sIgE) levels 
can be lower in patients with mastocytosis than in the general 
population.4,5 Moreover, in general, these sIgE levels are below 
the traditional cutoff value (0.35 kIU/L), in which case there is 
difficulty in diagnosing HVA. Michel et al.4 showed that in 
patients with mast cell disorders, usually venom sIgE levels are 
between 0.10 and 0.35 kIU/L, and the current recommended 
diagnostic cutoff value is 0.10 kIU/L. A separate study reported 
that 0.17 kIU/L cutoff value for yellow jacket venom sIgE was 
more appropriate than 0.35 kIU/L for optimal diagnostic accu-
racy in patients with mastocytosis.5 As a result, levels between 
0.10 and 0.35 kIU/L for venom sIgE in patients with mastocytosis 
can be considered positive in patients with a convincing history.

Negative standard venom extract sIgE and negative skin 
tests are quite common in patients with mastocytosis. In 
these cases, which present significant challenges for HVA diag-
nosis and VIT, analysis of sIgE to recombinant allergens should 

be performed.6 Although our patient had no history of 
a reaction to wasp sting, he did have a history of anaphylaxis 
after honeybee stings. We did not perform venom allergen sIgE 
tests because the skin prick test was positive only to the 
honeybee.

In the general population, VIT prevents subsequent systemic 
sting reactions in 77–84% and 91–96% of patients treated with 
honeybee venom and Vespula spp. venom, respectively.2,3 VIT is 
strongly recommended in patients with mastocytosis and HVA, 
despite the evidence of a slightly decreased efficacy.2,7

Local and systemic reactions can be observed in relation to 
VIT. The most important risk factors for such side effects are 
therapy for honeybee venom and rapid dose increase in the 
up-dosing phase of the rush/ultrarush protocols. In addition, 
mastocytosis and/or high serum tryptase levels are considered 
to be risk factors for side effects associated with VIT. In 
general, the rate of systemic reactions in VIT is 8–20%.3 

Side effects were detected in 38 (18.9%) patients in a study 
evaluating the safety of VIT in 201 patients with mastocytosis, 
and most of these side effects were systemic reactions 
(73.7%).2 Although side effects associated with VIT are 
more frequently observed in the patients with than without 
mastocytosis, VIT has often been reported as well tolerated 
also in this patient group.3,7,8

To date, no preferred VIT protocol for use in patients with 
HVA and mastocytosis has been established. Each center 
selects a treatment protocol, depending on their experience 
and the patient’s condition. Conventional, cluster, rush, and 
modified rush VIT protocols have been described in the 
literature.7–9 A total of 5 systemic reactions (3 clusters, 2 con-
ventional) have been reported in a study of 21 patients with 
ISM undergoing conventional/cluster VIT. In this study, sys-
temic reactions (1 conventional, 1 cluster) occurred in 2 out of 
5 patients who received VIT for honeybee, whereas no side 
effects were observed in the remaining 3 patients (2 conven-
tional, 1 cluster). The authors reported that the last dose had 
been repeated, or the therapy had been resumed with dose 
reduction after the occurrence of a systemic reaction in these 
patients. Of the patients who developed systemic reactions, one 

Table 1. Apis mellifera venom immunotherapy (VIT) administration scheme of our case.

Day
Time 
(min)

Dose 
(μg) Reaction Treatment

1 0 0.1 None None
30 1 None None
60 10 None None
90 20 None None

150 30 10 min after the injection, the patient experienced burning sensation 
and itching all over the body, facial erythema was observed, the 
patient’s BP: 133/56 mmHg, HR: 120 beats/min, and SaO2: 95%.

IV pheniramine maleate 45.5 mg and methylprednisolone 40 mg were 
administered; 15 min later, vital signs returned to normal, and 
symptoms disappeared completely.

2 0 20 15 min after the injection, numbness of the face and nasal congestion 
were observed in the patient, but his vital signs remained stable.

IV pheniramine maleate 45.5 mg was administered, and symptoms 
improved within 5 min.

60 15 None None
120 20 None None
180 30 5 min after the injection, the patient experienced dyspnea, chest pain, 

loss of consciousness, and urine and fecal incontinence; the patient’s 
BP: 90/40 mmHg, HR: 150 beats/min, and SaO2: 91%.

IM adrenaline 0.5 mg, IV pheniramine maleate 45.5 mg, 
methylprednisolone 40 mg, saline infusion, and oxygen therapy 
were administered; 5 min later, the patient’s BP:76/38 mmHg, HR: 
155 beats/min, SaO2: 80%, IM adrenaline 0.5 mg was administered 
again; 
3–4 min later, symptoms disappeared, and BP: 101/48 mmHg, HR: 
105 beats/min, SaO2: 95%, and the VIT protocol was terminated.

BP: blood pressure, HR: heart rate, SaO2: oxygen saturation, IV: intravenous, IM: intramuscular.
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refused resume the therapy (wasp venom), whereas the therapy 
was discontinued in the other patient due to severe side effects 
(mixed vespid venom and honeybee venom). These researchers 
have found extremely low basal tryptase levels in the patients 
who developed systemic reactions.8 These levels were lower 
than those in our patients.

In another study, which involved a total of 84 Italian and 
Spanish patients with mastocytosis (91% had ISM), which 
performed VIT using conventional/rush/modified rush pro-
tocols, systemic reactions were reported in 4 patients in the 
up-dosing phase of the therapy. Three out of these four 
patients (2 modified rush, 1 conventional) were among 14 
(21.4%) patients who underwent VIT for honeybee venom. 
Following these side effects, dose increments were slowed 
down, and VIT was continued with oral antihistamine pre-
medication. There was no difference in the type of side effects 
observed in the conventional and modified rush protocols; 
however, side effects were more common in patients under-
going the modified rush protocol. Furthermore, in this study, 
no patient was reported to withdraw from the therapy due to 
side effects; moreover no side effects occurred in the main-
tenance phase.7

In a recent study, which is, to our knowledge, the only 
study employing the ultrarush VIT protocol in patients with 
mastocytosis, no side effects have been reported in 8 patients 
(1 honeybee) during the up-dosing and maintenance phases. 
In this study, all patients had received premedication with 
oral antihistamine before undergoing VIT. Similar to our 
patient, one patient receiving VIT for honeybee in this pre-
vious study had ISM; however, this patient’s basal serum 
tryptase level (15.2 ng/mL) was considerably lower than that 
of our patient.10

In another study evaluating 32 patients with mastocytosis (22 
had ISM) and wasp venom allergy, side effects occurred in 8 
patients in the up-dosing phase of the VIT that lasted 7 weeks 
and in 3 patients in the maintenance phase. All patients received 
premedication with oral antihistamine before VIT, and local 
reactions and mild systemic reactions have often been observed. 
However, one patient who underwent simultaneous VIT for 
wasp and honeybee developed severe anaphylaxis in the main-
tenance phase. Similar to those observed in our patient, systemic 
reactions in these patients could be treated only after adminis-
tration of the second dose of adrenaline; subsequently, omalizu-
mab was added to the therapy, and VIT was continued only for 
wasp.11 In our patient, severe systemic reactions occurred 
despite dose reduction, and the therapy was finally discontinued. 
The patient did not undergo subsequent omalizumab therapy. 
When systemic reactions occur during VIT, one or more of the 
such options as switching to another protocol with a lower up- 
dosing phase, premedication, and omalizumab therapy are 
recommended.11,12 Concurrently, some patients may not con-
tinue VIT due to recurrent anaphylaxis, as was the case with our 
patient. In addition, therapy can be terminated if the risks of 
resuming therapy outweigh the benefits.8,13

In conclusion, the ultrarush VIT protocol for honeybee may 
cause severe systemic reactions in patients with SM and high 
basal tryptase levels. The VIT protocol for these patients should 
involve admission to the emergency department of an experi-
enced center; all measures against the development of 

anaphylaxis should be taken. Every effort must be made to 
administer an effective dose of VIT that would last a lifetime, 
considering the high risk of developing severe reactions due to 
bee stings in patients with mastocytosis. The decision to dis-
continue the therapy must be made by weighing the potential 
risks and benefits in a detailed patient-physician interview. 
Patients who are not undergoing VIT should be prescribed at 
least two adrenaline autoinjectors and an emergency kit.
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