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Abstract
Background: Mast cell-mediated angioedema (MC-AE) is an increasingly recognized entity in 
pediatric allergy, distinct from bradykinin-mediated and allergic angioedema. Despite its clin-
ical relevance, pediatric data remain limited and classification remains challenging in the 
absence of validated biomarkers.
Objective: To describe the clinical presentation, diagnostic workup, and therapeutic out-
comes of a pediatric case series with recurrent MC-AE without wheals.
Methods: A retrospective review was conducted comprising pediatric patients with recur-
rent angioedema without urticaria, evaluated at a tertiary pediatric allergy unit in Barcelona 
between January 2021 and November 2024. Inclusion required ≥2 episodes, no wheals, and 
follow-up ≥12 months. Data collected included demographics, clinical features, laboratory 
evaluation, treatment response, and outcomes.
Results: Seven children (six females, median age at onset 6 years) met inclusion criteria. 
All had superficial, well-demarcated, self-limiting angioedema, most commonly periorbital. 
C1-inhibitor studies were normal, excluding hereditary angioedema. All responded to high-
dose second-generation antihistamines; corticosteroids were used transiently in moderate/
severe episodes. No patients required biologics or hospital admission. Basophil activation was 
positive in 1/6 tested patients. Episode frequency decreased during follow-up. 
Conclusion: Pediatric MC-AE appears to represent a clinically identifiable phenotype charac-
terized by recurrent superficial swelling, normal complement testing, and consistent antihis-
tamine responsiveness. These findings support mechanism-oriented classification frameworks 
and highlight the importance of timely recognition to optimize management.
© 2026 Codon Publications. Published by Codon Publications.
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Results

Population characteristics

Seven children (six females), aged 4–14 years, were included 
in the study. The median age at symptom onset was 6 years 
(interquartile range [IQR]: 4–12 years), and the median age 
at specialist assessment was 12 years (IQR: 9–14 years). The 
median diagnostic delay between onset and evaluation by a 
specialist was 3 years (IQR: 0–6) and is summarized in Table 1.

Three children had concomitant atopic conditions (mild 
atopic dermatitis or allergic rhinitis). None had chronic 
urticaria, autoimmune disorders, previous anaphylaxis, or 
documented food or drug allergies.

Clinical presentation

All children presented with well-demarcated, non-pitting, 
transient angioedema. The periorbital region was most fre-
quently affected,6,7 followed by the lips and extremities. One 
patient developed tongue and pharyngeal edema following 
dental manipulation, requiring emergency department eval-
uation and intramuscular epinephrine. Clinical improvement 
occurred within minutes, with near-complete resolution 
within the first hour. The patient subsequently underwent 
additional dental procedures using the same local anes-
thetic without recurrence of clinical manifestations. Latex 
exposure was also continued without adverse reactions. No 
temporal or reproducible association with medications or 
materials used during the procedure was identified.

No systemic involvement or hospitalizations occurred 
after specialist assessment. Episodes typically lasted for 
12–24 h when untreated and resolved more rapidly (6–12 h) 
with second-generation H1 antihistamines. Short course 
of systemic corticosteroids was administered for moder-
ate-to-severe episode in three patients, with resolution 
within hours. Four children achieved disease control on 
standard antihistamine dosing, whereas three required 
dose escalation. During follow-up episode, frequency 
decreased in all patients. No child required biologic ther-
apy or bradykinin-targeted treatment.

Diagnostic evaluation

All patients underwent a standardized diagnostic work-up, 
including detailed clinical history, physical examination, 
laboratory assessment, and evaluation of therapeutic 
response. The diagnostic approach aimed to exclude brady-
kinin-mediated angioedema, allergic triggers, and systemic 
mast cell disorders.

Complement parameters were within laboratory refer-
ence ranges in all patients. C4 levels ranged from 101 to 
446 mg/L (reference range: 100–400 mg/L), with a median 
value of 176 mg/L. C1-INH antigenic levels ranged from 
26.0 to 30.0 mg/dL (reference range: 22.0–45.0 mg/dL), 
and C1-INH functional activity ranged from 92% to 101% 
(reference range: 70–130%).

Baseline serum tryptase levels ranged from 1.10 to 
7.18  µg/L (reference range: <11.4 µg/L), with a median 
value of 3.9 µg/L. No patient showed clinical or laboratory 

Introduction

Mast cell-mediated angioedema (MC-AE) is increasingly rec-
ognized as a distinct clinical entity in pediatric patients. It 
is typically characterized by recurrent, sudden-onset swell-
ing of the skin or mucosa, often affecting the face, lips, 
eyelids, extremities, or upper airway and is usually respon-
sive to antihistamines or corticosteroids.1,2 Historically 
labeled as “histaminergic” angioedema, recent expert 
consensus has recommended adopting terminology that 
reflects its underlying pathophysiology, namely, mast cell-
driven inflammation.3

Although well described in adults, pediatric data 
remain limited, particularly when angioedema occurs with-
out urticaria.4,5 We report a retrospective pediatric case 
series of MC-AE and discuss its diagnostic and therapeutic 
implications in light of evolving classification frameworks.

Methods

We conducted a retrospective review of pediatric patients 
with recurrent angioedema without wheals evaluated at 
the Allergology and Clinical Immunology Department of 
Hospital Sant Joan de Déu, Barcelona, Spain. The study 
was approved by the institutional Ethics and Research 
Committee (27/05/2021, protocol EOM 20-21).

Inclusion criteria included age <18 years, at least two 
documented episodes of angioedema without concomitant 
wheals, and a minimum follow-up of 12 months. Diagnosis of 
MC-AE was established based on recurrent superficial swell-
ing without urticaria, normal complement C4 levels, normal 
C1-inhibitor (C1-INH) antigenic and functional values, normal 
baseline serum tryptase, and consistent clinical response to 
second-generation H1 antihistamines and/or adrenaline.

Complement studies (C4, C1-INH antigenic levels, and 
C1-INH functional activity) were performed during asymp-
tomatic periods using standardized laboratory assays 
(immunoturbidimetric measurement for C4 and C1-INH anti-
gen; and chromogenic functional assay for C1-INH activity). 
Baseline serum tryptase was measured using automated 
fluoroenzyme immunoassay methods. 

Bradykinin-mediated angioedema was excluded based 
on normal complement parameters and absence of clini-
cal features suggestive of hereditary angioedema (HAE), 
including recurrent abdominal pain, laryngeal edema with-
out antihistamine responsiveness, prolonged episode dura-
tion, and family history of C1-INH deficiency.5

All patients underwent structured clinical evaluation, 
including detailed history of potential triggers and targeted 
allergic work-up when indicated clinically. This included 
skin prick testing and/or specific immunoglobulin E (IgE) 
determination in selected patients. No IgE-mediated trigger 
explaining isolated recurrent angioedema was identified.

Basophil activation testing (BAT) was performed in five 
patients using an indirect assay in which patient serum was 
incubated with donor basophils. Basophil activation was 
assessed by the upregulation of cluster of differentiation 
63 (CD63 cells) using flow cytometry. Results were inter-
preted according to laboratory reference thresholds. No 
allergen-specific stimulation was performed.

Seven patients met the inclusion criteria.
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features suggestive of cutaneous or systemic mastocytosis. 
BAT was performed in six patients. One patient demon-
strated a positive result. No allergen-specific stimulation 
was used. Total IgE levels ranged from <1 to 941 kU/L (ref-
erence range: 0–250 kU/L). Sensitization to allergens was 
identified in two patients but showed no temporal asso-
ciation with angioedema episodes. Targeted allergic eval-
uation, including skin testing or specific IgE if indicated 
clinically, did not reveal a consistent allergic trigger.

Autoimmune screening (anti-nuclear antibody [ANA], 
anti-double-stranded DNA [dsDNA], thyroid antibodies, and 
thyroid-stimulating hormone [TSH]), performed in selected 
patients, was unremarkable.

Treatment and follow-up

All children were treated with second-generation H1 anti-
histamines. Four achieved control on standard dosing, 
whereas three required dose escalation. Short courses of 
systemic corticosteroids were used in moderate-to-severe 
episodes in three patients. One patient required intra-
muscular epinephrine for airway involvement. No intuba-
tion was required. Follow-up ranged from 12 months to 
>3 years. Episode frequency decreased in all patients. No 
hospitalization occurred after initial specialist evaluation.

No patient required biologics or bradykinin-targeted 
therapy. Although omalizumab has demonstrated efficacy 
in refractory MC-AE,4,6–8 it was not necessary in this cohort.

A stepwise diagnostic algorithm is summarized in Figure 1.

Discussion

This pediatric case series highlights key features of MC-AE 
as a clinically recognizable phenotype. All patients dis-
played recurrent superficial swelling with consistent anti-
histamine response. These findings were in line with recent 
proposals advocating for mechanism-driven classification 
beyond traditional symptom-based terminology.3,4

Clinically, MC-AE must be distinguished from brady-
kinin-mediated angioedema, particularly HAE, given its 
potential severity and different therapeutic implications. In 
our series, none of the patients met clinical or laboratory 
criteria for HAE: had normal C4 and C1-INH levels, no fam-
ily history suggestive of hereditary disease, and no history 
of abdominal attack or prolonged laryngeal involvement.5,7 
The relatively short duration of episodes, their superficial 
localization, and the prompt therapeutic response further 
support a mast cell-driven mechanism.1,2

The use of response to second-generation H1-antihistamines 
as part of diagnostic approach remains central in clinical prac-
tice. As proposed by Ferrer et al.,1 a stepwise strategy based 
on exclusion of bradykinin pathways followed by therapeutic 
response can guide classification in the absence of biomarkers. 
Indeed, although laboratory markers, such as BAT or tryptase, 
were explored, their diagnostic sensitivity remained limited.6 
Our findings were consistent with this observation: only one 
patient demonstrated a positive BAT, while the remaining lab-
oratory evaluations were unremarkable.

Interestingly, our cohort demonstrated a female pre-
dominance and a wide age distribution at onset, partially 
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Figure 1  Diagnostic algorithm for pediatric recurrent angioedema without wheals. Stepwise evaluation based on exclusion of 
bradykinin-mediated forms and confirmation of mast cell-mediated AE. Clinical clues (such as duration, family history, and site 
of involvement), complement studies (C1-INH function and level), and treatment response (antihistamines, corticosteroids, and 
omalizumab) guide classification. 
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differing from previously reported pediatric series, such as 
Migliarino et al., where a more balanced gender distribu-
tion was described.2 These differences may reflect referral 
patterns, sample size variability, or a broader clinical spec-
trum of MC-AE in childhood.

The observed median diagnostic delay of 3 years 
underlines the challenges in recognizing MC-AE. This delay 
probably reflects ongoing uncertainty in differentiating his-
taminergic from bradykinin-mediated forms and may con-
tribute to delayed referral to specialized care.

Notably, none of our patients required escalation of 
omalizumab despite its reported efficacy in refractory 
MC-AE.8 This observation supports the generally manage-
able characteristic of pediatric MC-AE under optimized 
antihistamine therapy, in contrast to chronic spontaneous 
urticaria with angioedema, where long-term control may 
be more challenging.9

This study has several limitations. The sample size was 
small and reflected the rarity in pediatric populations. The 
retrospective, single-center design could limit generalizabil-
ity. Genetic testing for factor XII-associated angioedema 
was not systematically performed. BAT was not available to 
all patients and remained investigational. In addition, no val-
idated quality-of-life instruments were used. Despite these 
limitations, the consistency of clinical features, laboratory 
findings, and therapeutic responses provided relevant real-
world insight into this under-recognized phenotype.

Overall, our findings contribute to the growing body of 
evidence supporting mechanism-oriented classification of 
angioedema. International initiatives, such as the definition, 
acronyms, nomenclature, and classification of angioedema 
(DANCE) consensus, emphasize the importance of distin-
guishing mast cell-mediated forms from bradykinin-mediated 
forms on pathophysiological grounds.3 While larger prospec-
tive studies are needed, our series provides pediatric-spe-
cific clinical data aligned with this evolving framework.

Conclusion

This pediatric case series supports the recognition of 
MC-AE as a clinically identifiable phenotype characterized 
by recurrent superficial swelling, normal complement test-
ing, and consistent response to antihistamines. A mecha-
nism-oriented framework may enhance diagnostic clarity 
and aligns with emerging international consensus recom-
mendations. Earlier specialist evaluation may help reduce 
diagnostic delay and improve clinical management.
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