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Effective management of severe cutaneous mastocytosis in young
children with omalizumab (Xolair�)
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Summary Omalizumab (Xolair�) is an anti-IgE monoclonal antibody, which may benefit adults

with systemic mastocytosis. We report effective treatment with omalizumab in two

toddlers with severe diffuse cutaneous mastocytosis. Our cases offer preliminary evi-

dence to support the safe use of omalizumab in paediatric patients with cutaneous

mastocytosis.

Mastocytosis is characterized by excessive accumula-

tion of mast cells in tissues. Whereas cutaneous masto-

cytosis (CM) is limited to the skin, systemic

mastocytosis (SM) involves extracutaneous organs.1

Various triggers can lead to mast cell degranulation

and give rise to problems such as urticaria, bullae for-

mation, pruritus and/or gastrointestinal problems.

Rarely, massive mediator release can cause life-

threatening systemic presentations such as anaphy-

laxis.2,3 Despite the substantial morbidity associated

with CM, little is known about the appropriate manage-

ment of patients, particularly children. We describe two

patients with paediatric-onset CM refractory to tradi-

tional therapies, who experienced substantial clinical

improvement and steroid sparing with omalizumab.

Report

Patient 1 was a 2-year-old boy, who presented with a

history of diffuse CM (Fig. 1a), which had been present

since he was 3 months old. He experienced frequent

symptom flares associated with minimal trauma. Tryp-

tase levels were elevated (45 lg/L; normal range 3.8–
11.4 lg/L). Skin biopsy findings were consistent with

CM, and a test for the KIT D816V mutation was nega-

tive. The patient was treated with topical sodium cro-

molyn, hydroxysine 10 mg daily, and ketotifen 1 mg

twice daily, but continued to experience frequent flares

triggered by respiratory infections/minor trauma, with

blistering and secondary scarring requiring monthly

oral steroids treatment.

Omalizumab (Xolair�; Genentech, San Francisco,

CA, USA) 150 mg was administered subcuta-

neously monthly for 3 months. A modified weekly

Mastocytosis Symptom Assessment Form1 (MSAF)

(Fig. 2a,b), completed prior to each injection revealed a

decreased score with treatment. In addition, we

assessed changes in the levels of two biomarkers related

to mast cell activation: tryptase and CD63. Tryptase

blood levels are considered to be a selective marker of

mast cell activation,4 while tetraspanin (CD63) is a cell

surface marker that is upregulated on degranulating

basophils and mast cells, and can be measured by flow

cytometry.5,6 There were no substantial changes in

tryptase/CD635 levels assessed at the same time (tryp-

tase 40–35 lg/L and CD63 1.8–1.7%; normal range

< 1.8%5). The patient was asymptomatic without disease

flares within 1 month following treatment initiation.

Patient 2 was a 2-year-old boy, who presented with a

history since birth of maculopapular polymorphic CM7
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with frequent hives, often requiring systemic corticos-

teroids for symptom control (Fig. 1b). His tryptase levels

ranged between 12 and 32 lg/L (the latter during flares).
Results of a bonemarrow biopsy were normal and genetic

testingwas negative for KIT D816Vmutation. Skin biopsy

findings were consistent with the diagnosis of CM. Despite

a high dose of antihistamines (hydroxysine 10 mg, deslo-

ratidine 5 mg and ketotifen 1 mg twice daily) and topical

sodium cromolyn, the patient had frequent symptoms

flares, which were treated with oral steroids and required

weekly visits to the emergency department (ED).

One week after an initial dose of subcutaneous omal-

izumab 150 mg, the patient presented with a severe flare

requiring an ED visit and oral steroid treatment.

Two weeks later, he was started on 300 mg of omal-

izumab given subcutaneously every 2 weeks for a month.

His MSAF score decreased (Fig. 2a,b), with relatively

stable levels of tryptase and CD63 (range 12–4.6 lg/L
and 3.5–4.6%, respectively). Three months after begin-

ning this treatment, the patient was symptom-free with

no symptom flares, despite developing acute otitis media

with perforationmanagedwith amoxicillin.

(a) (b)

(c) (d) (e)

Figure 1 (a,b) Patient 1: (a) before and (b) after treatment with omalizumab. Patient 2: (a,b) before and (c) after treatment with omalizumab.
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Itchy skin
Dizziness
Headache
Fa�gue  (during the last week)
Runny nose
Shortness of breath
Chest pain/palpita�ons
Nausea/vomi�ng
Diarrhea, stomach ache, cramps
Bone pain/ muscle pain
Concentra�on problems
Depression, somberness
Other, Describe:
A�acks, with or without loss of consciousness.
Flushing

Frequency per month:
Frequency per week:
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influence fa�gue has had on:                                    
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Happiness
Other, Describe:
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Figure 2 (a) Mastocytosis Symptom Assessment Form (MSAF). Each day is scored on a scale from 0 to 10, which provides a weekly

range of 0–70 per symptom, with the total ranging from 0 to 1400. (b) MSAF scores for both patients; week 0 denotes the week prior

to starting omalizumab. The first patient was given 150 mg/month, while the second was started on 150 mg but this was increased to

300 mg every 2 weeks. *Starting at week 3, all dosages were 300 mg every 2 weeks.
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The treatment for paediatric CM is usually symp-

tomatic, and consists mainly of administration of anti-

histamine and avoidance of precipitating factors.

However, given that complete avoidance of triggers

(e.g. respiratory infections and minor trauma) is chal-

lenging, especially in young children, and that more

than a third of cases will have symptoms for at least

10 years,8 it is imperative to improve management by

controlling symptoms.

Omalizumab is an IgG monoclonal antibody that

inhibits IgE binding to high-affinity IgE receptors on

mast cells and basophils. A few case reports have sug-

gested the usefulness of omalizumab for adults with

systemic mastocytosis,9 and for an adult10 and an

adolescent11 with CM, as well as a reduced risk of sys-

temic reactions during venom immunotherapy in

adults with CM.12 However, no study has evaluated

its use in paediatric cases of CM.

Our cases demonstrate the consistent and profound

effect of omalizumab on CM flares in children and its

important steroid-sparing effect. Given the stability of

baseline tryptase and CD63 levels despite substantial

improvement in flares and overall symptoms, we

hypothesize that the major benefit of omalizumab

relates to interference with mast cell mediator

release, thereby improving symptom control. Our

cases demonstrate that monitoring the clinical pre-

sentation is crucial in order to individualize effec-

tively treatment with omalizumab. Large-scale

randomized controlled trials are required to deter-

mine the optimal management protocol of omal-

izumab in these cases.

Learning points

• Cutaneous mastocytosis is a severe and chal-

lenging to manage disease in children.

• The MSAF is a useful clinical tool to follow

control of symptoms in patients with cutaneous

mastocytosis.

• Omalizumab may provide safe and effective

management of severe cutaneous mastocytosis in

children refractory to high-dose anithistamines,

particularly in control of symptom flares.

• The dose of omalizumab should be individua-

lized according to symptom control.

References

1 Tamay Z, Ozceker D. Current approach to cutaneous

mastocytosis in childhood. Turk Pediatri Ars 2016; 51:

123–7.
2 Bonadonna P, Lombardo C, Zanotti R. Mastocytosis and

allergic diseases. J Investig Allergol Clin Immunol 2014;

24: 288–97.
3 van Anrooij B, Kluin-Nelemans JC, Safy M et al. Patient-

reported disease-specific quality-of-life and symptom

severity in systemic mastocytosis. Allergy 2016; 71:

1585–93.
4 Schwartz LB. Diagnostic value of tryptase in anaphylaxis

and mastocytosis. Immunol Allergy Clin North Am 2006;

26: 451–63.
5 Netchiporouk E, Moreau L, Rahme E et al. Positive CD63

basophil activation tests are common in children with

chronic spontaneous urticaria and linked to high disease

activity. Int Arch Allergy Immunol 2016; 171: 81–8.
6 Knol EF, Mul FP, Jansen H et al. Monitoring human

basophil activation via CD63 monoclonal antibody 435. J

Allergy Clin Immunol 1991; 88: 328–38.
7 Hartmann K, Escribano L, Grattan C et al. Cutaneous

manifestations in patients with mastocytosis: consensus

report of the European Competence Network on

Mastocytosis; the American Academy of Allergy, Asthma

& Immunology; and the European Academy of

Allergology and Clinical Immunology. J Allergy Clin

Immunol 2016; 137: 35–45.
8 Ben-Amitai D, Metzker A, Cohen HA. Pediatric cutaneous

mastocytosis: a review of 180 patients. Isr Med Assoc J

2005; 7: 320–2.
9 Molderings GJ, Raithel M, Kratz F et al. Omalizumab

treatment of systemic mast cell activation disease:

experiences from four cases. Intern Med 2011; 50: 611–
15.

10 Siebenhaar F, Kuhn W, Zuberbier T, Maurer M.

Successful treatment of cutaneous mastocytosis and

M�eni�ere disease with anti-IgE therapy. J Allergy Clin

Immunol 2007; 120: 213–15.
11 Matito A, Blazquez-Goni C, Morgado JM et al. Short-term

omalizumab treatment in an adolescent with cutaneous

mastocytosis. Ann Allergy Asthma Immunol 2013; 111:

425–6.
12 Sokol KC, Ghazi A, Kelly BC, Grant JA. Omalizumab as a

desensitizing agent and treatment in mastocytosis: a

review of the literature and case report. J Allergy Clin

Immunol Pract 2014; 2: 266–70.

ª 2018 British Association of Dermatologists4 Clinical and Experimental Dermatology

Omalizumab for severe cutaneous mastocytosis � J. D. M. Hughes et al.


