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Abstract
Introduction: Autoimmune blistering diseases (AIBDs) in children and adolescents 
present a major challenge in diagnosis and management because of their rarity and 
the presence of other differential diagnoses with blistering. They are potentially 
serious, and timely diagnosis and optimal management can help prevent morbidity 
related to both the diseases and their treatments.
Methods: The Autoimmune Blistering Diseases Task Force of the European 
Academy of Dermatology and Venereology (EADV) has initiated evidence-based, 
expert-informed clinical guidelines for the diagnosis, treatment and monitoring of 
paediatric AIBDs. A writing group conducted a systematic review of the available 
literature on AIBDs in children and adolescents, and since there is limited strong 
evidence in the literature, recommendations were formulated by consensus over 
three rounds of structured feedback and revision by the Core Group and Expert 
Group of the task force (32 voting experts; >75% agreement threshold).
Results: Although all AIBDs—including intra-epidermal and subepidermal 
blistering disorders—are reported in children, linear IgA dermatosis (LAD) is the 
most common (42–83%). The diagnostic approach in the paediatric age group does 
not differ from that in adults. Treatment recommendations are tailored to paediatric 
patients, taking into account developmental pharmacokinetics, potential adverse 
effects and the impact of disease and therapy on quality of life.
Conclusions: These guidelines provide the first comprehensive, paediatric-focused 
framework for the diagnosis and management of AIBDs. Implementing the 
recommendations should harmonize care, reduce treatment-related toxicity and 
improve quality of life for affected children while steering future research towards 
critical knowledge gaps.
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I N TRODUC TION

Autoimmune blistering disorders (AIBDs) are a rare 
heterogeneous group of skin diseases that present with 
blistering and erosions due to disruption of the skin 
barrier caused by the production of autoantibodies against 
structural proteins in the epidermis or at the epidermal–
dermal junction. Based on the level of cleavage, they are 
broadly classified into intraepidermal and subepidermal 
AIBDs. In intraepidermal AIBDs, the autoantibodies are 
directed against the desmosomal proteins and clinically 
the patients manifest with pemphigus and its variants.1–3 
In subepidermal AIBDs, the antibodies are directed against 
hemidesmosomal structural proteins resulting in bullous 
pemphigoid (BP), mucous membrane pemphigoid (MMP), 
linear IgA dermatosis (LAD), dermatitis herpetiformis (DH) 
and epidermolysis bullosa acquisita (EBA) depending upon 
the antigens involved.1–3 Although well characterized in 
adults,1–3 the data on AIBDs in children are scarce.4–13 They 
are much rarer in children as compared to adults and there 
are no population-based prospective studies conducted to 
determine the epidemiology of AIBDs in this age group. 
Evidence-based treatments are limited in childhood. To 
date, there are no guidelines available to diagnose and treat 
AIBDs in children. The AIBDs task force of the European 
Academy of Dermatology and Venereology (EADV) 
has taken an initiative to prepare the guidelines for the 
management of AIBDs in children based on the available 
literature and experience of physicians involved in the care 
of children with AIBDs.

M ETHODS

Development of the guidelines

The aim of these guidelines is to provide healthcare 
professionals with the current optimal management and care 
pathway for a child with an AIBD. These guidelines can be 
used as a reference by the treating physician in consultation 
with the specialist paediatric dermatologist.

The purpose of the guidelines is to standardize the man-
agement and follow-up of the disease in order to improve the 
quality of life of patients and their families.

These guidelines were initiated by the EADV Task Force 
of AIBDs and the writing group was formed at the Task 
Force meeting during the 32nd EADV Annual Congress 
2023 consisting of A.N., B.T., E.S. and P.J. The task force 
agreed to develop consensus-based (S2k) guidelines, ac-
cording to the recommendations of the Association of the 

Scientific Medical Societies in Germany (AWMF) as shown 
in the AWMF Guidance Manual and Rules for Guideline 
Development, Version 2.1 (https:/​www.​awmf.​org/​filea​
dmin/​user_​upload/​datei​en/​downl​oads_​regel​werk/​awmf-​
regel​werk-​en-​2023-​v2.1.​pdf). The writing group prepared 
the first draft of the guideline that was discussed on a virtual 
meeting with the guideline core group consisting of paediat-
ric dermatologists experienced in the management of minors 
with AIBDs including A.T., M.N., C.B., M.E.H., K.P., A.W., 
H.O. and M.B. Recommendations were subsequently agreed 
upon by the members of the core group. Recommendations 
with strong objections were rephrased and revoted until all 
recommendations reached an agreement of >75% of the core 
group. Subsequently, recommendations were voted upon by 
the voting group that had been selected by the AIBD Task 
Force. The grade (strength) and level of agreement (includ-
ing the votes of the writing group, the core group, and the 
voting group) for recommendations are shown in Tables 1 
and 2.

K E Y W O R D S
dermatitis herpetiformis, epidermolysis bullosa acquisita, linear IgA disease, mucous membrane 
pemphigoid, paediatrics, pemphigoid, pemphigus

Why was the study undertaken?

•	 Autoimmune bullous diseases (AIBDs) in chil-
dren and adolescents are rare and difficult to 
manage, with no existing paediatric-specific 
guidelines. Their rarity, clinical heterogeneity 
and lack of evidence often result in inconsistent 
diagnosis, treatment and outcomes.

What does this study add?

•	 These guidelines provide standardized diagnos-
tic criteria and treatment protocols for paediatric 
AIBDs. They aim to minimize variability in care, 
ensure rational use of systemic therapies includ-
ing immunosuppressants and biologics and im-
prove outcomes and quality of life.

What are the implications of this study for 
disease understanding and/or clinical care?

•	 The guidelines promote early and accurate diag-
nosis, enhance patient safety and reduce dispari-
ties in care. They also establish benchmarks for 
assessing disease activity, remission and relapse, 
thereby supporting more consistent long-term 
management.

https://www.awmf.org/fileadmin/user_upload/dateien/downloads_regelwerk/awmf-regelwerk-en-2023-v2.1.pdf
https://www.awmf.org/fileadmin/user_upload/dateien/downloads_regelwerk/awmf-regelwerk-en-2023-v2.1.pdf
https://www.awmf.org/fileadmin/user_upload/dateien/downloads_regelwerk/awmf-regelwerk-en-2023-v2.1.pdf
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Conflicts of interests were collected from all members 
of the writing, core and voting group and classified as 
low, moderate and severe by the writing group according 
to the AWMF Guidance Manual and Rules for Guideline 
Development, Version 2.1. Nine members (E.B., M.H., M.G., 
N.C.S., K.P., P.J., A.N., E.S. and N.C.) had moderate con-
flicts of interests and absented from voting on the respective 
recommendations.

A IBDs I N CHIL DR E N

How common are AIBDs in children?

The epidemiological data on AIBDs in children is scarce and 
is based on small series of AIBDs published in the litera-
ture.4–12 The true prevalence rate of AIBDs in children is not 
known. In an age-adjusted 1-year (2015) population-based 
report from Germany from the database created by German 
health insurance using ICD-10 code, the prevalence rate of 
the AIBDs among children was observed to be 101.1 cases 
per million children and was highest for pemphigus vari-
ants (30.5/million) followed by LAD (24.5/million) and BP 
(4.9/million).14 Earlier in Kuwait, the age-adjusted incidence 
rate of LAD among children was observed to be 2.3 cases 
per million per year.15 Based on the available data, LAD is 
the most prevalent AIBD (42–83%) reported in most stud-
ies except the USA5 where DH was the most common (39%) 
AIBD, and Germany and India where pemphigus was most 

prevalent (51–60%).12,14 LAD was observed to be the second 
commonest AIBD in the USA, Germany and India. The dif-
ferences in their prevalence in various studies are most prob-
ably related to factors such as referral bias or ethnic/genetic 
influences.

Special concerns when managing children 
with AIBDs

Diagnosing children with AIBDs can be challenging with 
a broad range of differential diagnoses including various 
infections (bacterial, viral and fungal), inherited blistering 
disorders and, less frequently, other rare disorders such as 
bullous mastocytosis, bullous drug reactions or bullous 
dermatitis artefacta. They may first need to be ruled out 
by relevant testing before investigations for AIBDs are 
ordered.

When managing children with AIBDs, they should not be 
considered just little adults. Different disease behaviour due 
to different ‘host’ responses, different disease variants, differ-
ent pharmacodynamics and different adverse drug reactions 
can explain why children can behave differently. In this young 
population, special consideration must be given to quality of 
life (QoL) and school performance impairment, the long-
term sequelae of the disease- and treatment-related toxicity. 
There is a current lack of paediatric-specific controlled trials 
and treatment strategies are generally guided by adult data. 
Keeping in mind the enormous psychological and social im-
pact of the disease and its treatments upon the child or young 
person and their family necessitates a comprehensive, holistic, 
specialized multidisciplinary approach to manage AIBDs.

When to suspect a diagnosis of AIBD in a child?

•	 AIBD should be considered in a child of any age present-
ing with progressive, widespread or recurrent bullous 
eruptions once the possibility of an infectious aetiology or 
inherited diseases has been ruled out.

•	 A detailed history of age at onset, precipitating or aggra-
vating factors including infections, drugs, vaccination, 
trauma, maternal factors, family history and associated 
mucocutaneous and systemic manifestations helps to de-
cide the next line of action for further investigations.

Differential diagnoses

Major differential diagnoses are shown in Table 3. In most 
cases of AIBDs appearing in the neonatal period, the disease 
is acquired in utero due to the placental transfer of maternal 
antibodies from an affected, usually symptomatic mother. 
In patients revealing blistering late in childhood, the dif-
ferential diagnoses include acquired infections, adverse 
drug reactions, traumatic blisters, bullous mastocytosis and 
vasculitis.

T A B L E  1   Grades (levels) of recommendation in these guidelines.

Level of recommendation Syntax
Very strong recommendation
(it is practically obligatory)

It is necessary (+++)

Strong recommendation 
(some exceptions are acceptable)

It is recommended (++)

Less strong recommendation 
(acceptable based on few case reports/
adult data)

May be recommended (+)

Weak recommendation 
(it is acceptable but it is not 
recommended as a rule; based on 
anecdotal reports both in children and 
adults)

May be considered (±)

Rejection 
(not recommended)

It is not recommended or it 
is contraindicated (-)

T A B L E  2   Levels of consensus in these guidelines.

Level of consensus Symbol
Strong consensus 
(agreement of >95% of participants)

Consensus 
(agreement of >75-95% of participants)

Agreement of the majority 
(agreement of 50-75% of participants)
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DI AGNOSIS OF A IBDs

Primary objectives

•	 Make a correct diagnosis
•	 Search for a triggering factor
•	 Introduce appropriate treatment
•	 Organize follow-up

Professionals involved

It is necessary to involve the following professions 
(consensus: 87%):

It is recommended to involve the following professions 
when required depending upon the severity of the diseases, 
involvement of the mucosae, impact of disease on child's daily 
performance, and psychological status (strong consensus: 
97%):

What to do in the case of a child with an AIBD?

The following steps are necessary in a child with suspected 
AIBD:

The following precautions are recommended (strong 
consensus: 97%):

Interrogation and clinical examination in the 
setting of a child with AIBD

Questioning of the child and parents

The following parameters are recommended to be included 
in the medical history (strong consensus: 100%):

*When positive history of vaccination or drug intake prior to onset of rash 
is present, their chronology in relation to the onset of the rash (in favour of a 
vaccination/drug-induced AIBD) must be determined.

• Stomatologist, ophthalmologist, otorhinolaryngologist, 
gastroenterologist, gynecologist, urologist, proctologist, etc.

• Paediatric pain care specialist
• Physiotherapist, dietician, orthoptist, psychologist, social 

worker, school doctor to set up an individualized reception 
protocol if necessary

• It is necessary to (consensus: 94%):
 - Take a skin or mucosal biopsy for histopathology and direct 

immunofluorescence (DIF) examination
 - Take blood for serological tests (detailed 2.5.2)

• It is recommended to (strong consensus: 100%):
 - Take blood for routine baseline investigations including 

complete blood counts, serum biochemistry, liver and renal 
functions, for monitoring the patients during the treatment.

 - Take skin/mucosal swabs for bacteria culture and sensitivity 
if superadded infection is suspected.

 - Measure blood pressure, weight, height.
 - Other examination can be performed according the 

treatment chosen (for instance G6PD in the case of the 
case of treatment with dapsone)

• Avoid to start any systemic treatment (especially systemic 
corticosteroids) until the diagnosis has been confirmed unless 
in severe disease

• If DH is suspected, do not start the gluten-free diet without 
confirming the diagnosis. The risk is the false negative result of 
immunological examinations and small bowel histology

• The date of onset of symptoms
• Presence and intensity of pruritus
• Mucosal involvement (oral erosive lesions often mistaken for 

oral ulcers, conjunctivitis, nasal obstruction, epistaxis, dyspnea, 
dysphonia, dysphagia, dysuria, pain during defecation, and anal 
erosive lesions) should be recorded

• The evolution of the lesions and their impact on the general 
condition (weight loss, asthenia, etc.) 

• Precipitating or aggravating factors including infections, 
ectoparasitic infestations, insect bites, drug intake, and recent 
vaccination* 

• A history of hematological disorders (G6PD deficiency), 
autoimmune disorders, gastrointestinal disorders (gastritis, 
Crohn’s disease, ulcerative colitis, celiac disease, systemic 
lupus erythematosus), endocrine disorders (diabetes, 
thyroiditis), inborn errors of immunity, recent infections 
(especially in cases of severe or extensive disease potentially 
requiring the use of an immunosuppressant), and any other 
contraindications to the treatments

• History of blistering disease in the mother in case of suspected 
AIBD in the neonate

T A B L E  3   Differential diagnosis of bullous eruptions in a child.

Inherited/congenital disorders Acquired disorders

Inherited disorders
•	 Epidermolysis bullosa
•	 Keratinopathic ichthyosis
•	 Incontinentia pigmenti
•	 Acrodermatitis enteropathica
•	 Congenital porphyria
•	 Peeling skin syndromes
•	 AEC syndrome (Hay-Wells 

syndrome)
•	 Congenital absence of skin 

(aplasia cutis congenital)
•	 Ectodermal dysplasia with 

skin fragility
Congenital infections
•	 Herpes simplex
•	 Varicella zoster
•	 Cytomegalo-virus
•	 Candida
•	 Congenital syphilis 

(pemphigus syphiliticus)
•	 Others

Infections
•	 Bullous impetigo
•	 Staphylococcal scalded skin 

syndrome
•	 Herpes simplex
•	 Varicella zoster
•	 Eczema herpeticum
•	 Hand-foot-and-mouth 

disease
•	 Mycoplasma-induced rash 

and mucositis
•	 Scabies
•	 Other bacterial, viral, fungal
Autoimmune blistering 
disorders
•	 Linear IgA bullous disease
•	 Pemphigus variants
•	 Bullous pemphigoid
•	 Mucous membrane 

pemphigoid
•	 Dermatitis herpetiformis
•	 Epidermolysis bullosa 

acquisita
•	 Bullous lupus erythematosus
Miscellaneous
•	 Traumatic blisters
•	 Bullous mastocytosis
•	 Stevens-Johnsons syndrome/

toxic epidermal necrolysis
•	 Acute generalized 

exanthematous pustulosis
•	 Vasculitis
•	 Bullous dermatitis artefacta
•	 Others

• Dermatologist experienced in care of AIBDs in children
• Pediatrician
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Clinical examination

The following examinations are recommended (consensus: 
94%):

The following examinations may be recommended 
(consensus: 94%):

Evaluation of the impact of patient's disease on the 
patient's day to day life

It is recommended to evaluate the following daily activities 
(consensus: 94%):

Diagnostic management

Diagnosis of AIBDs in children follows the same lines as in 
adults (Table 4 and Figures 1 and 2). Below, an overview is 
given. More details can be found in the EADV guidelines 
for pemphigus vulgaris (PV), pemphigus foliaceus (PF), 
paraneoplastic pemphigus (PNP), BP, MMP, LAD, EBA and 
DH.18–26

Skin and/or mucosal biopsies

Note: Not all immunology and pathology laboratories are 
equipped or do have experienced staff to perform IEM, 
FOAM or serration pattern analysis. For such cases, if re-
quired, specialized centers may need to be accessed.

Detection of serum autoantibodies

Details can be found in guidelines for the specific AIBD, 
that is, PV, PF, PNP, BP, MMP, LAD and EBA as well as in a 
recent overview.18–22,24,25

Interpretation of skin biopsy, DIF, IIF and ELISA 
findings in AIBDs

Table 4 and Figures 1 and 2 show histopathological charac-
teristics, DIF, IIF and ELISA findings seen in various AIBDs.

• Assess the extent of cutaneous and mucosal lesions, the 
number of mucosal areas affected, and functional discomfort 
(pain, dysphagia, weight loss, growth chart break, ocular, 
urinary symptoms)

• Evaluate the general state and possible comorbidities 
(overweight, and hypertension in particular): 

 � Psychomotor development
 � Nutritional status (weight, height, head circumference 

[infants] growth curve)

• Measure disease extent using scoring systems such as 
Pemphigus Disease Area Index (PDAI), Bullous Pemphigoid 
Disease Area Index (BPDAI), MMPDAI, and Autoimmune 
Bullous Skin Intensity and Severity Score (ABSIS) or a global 
evaluation (IGA) although none of these scores has been 
validated in minors. 

• Intensity of itch, sleep impairment, and anxiety
• Performance in school or school drop-out
• Social interactions with siblings/peers

• It may be considered to assess the quality of life by an 
established tool e.g. Children’s Dermatology Life Quality Index 
(CDLQI)16,17 (consensus: 87%) 
https://www.cardiff.ac.uk/medicine/resources/quality-of-life-
questionnaires/childrens-dermatology-life-quality-index

• It is necessary to do a biopsy on perilesional skin/mucosa 
for DIF microscopy (consensus: 94%). The biopsy needs to 
be transferred in 0.9% saline solution or frozen rapidly in a 
cryotube for transport in a liquid nitrogen tank or to be placed in 
Michel’s medium for up to 72 hours before being processed.

• The use of EMLA may decrease the pain related to biopsy, 
however, there is no agreement between experts on the 
potential risk of artefact related to the use EMLA (consensus: 
91%)

• It is recommended to take a biopsy of a recent lesion (entire 
vesicle or the edge of a blister and adjacent normal tissue) 
for histological examination to study the level of cleavage 
(subepidermal or intraepidermal AIBD), the content of the bulla 
and the dermal inflammatory infiltrate (neutrophils in favor of 
linear IgA dermatosis or dermatitis herpetiformis, eosinophil 
infiltrate in bullous pemphigoid) (consensus: 94%)

• It may be recommended to apply serration pattern analysis of 
the dermal-epidermal junction in DIF samples in all patients 
with linear depositions (consensus: 94%). A u-serrated 
pattern is seen with reactivity against type VII collagen, 
i.e. in epidermolysis bullosa acquisita and bullous lupus 
erythematosus. In all other pemphigoid diseases, a n-serration 
pattern is present24,27–29

• In cases where serration pattern diagnosis is inconclusive, it 
may be recommended to do 1M NaCl-splitting of the biopsy 
for DIF microscopy. This method allows the differentiation 
of pemphigoid diseases with autoantibodies binding to the 
epidermal side of the split (BP180, BP230, α6β4 integrin) from 
those with dermal binding (type VII collagen, laminin 332, p200 
antigen) (consensus: 90%)

• Direct fluorescent overlay antigen mapping (FOAM) or direct 
immunoelectron microscopy (IEM)30,31 may be recommended in 
individual cases when available (strong consensus: 100%)

• It is necessary to collect serum for all patients with suspected 
AIBD (strong consensus: 100%) 

• It is recommended to perform indirect immunofluorescence 
(IIF) on normal human skin in pemphigoid diseases (ideally 
on normal human 1M NaCl-split skin) and/or on monkey 
esophagus in pemphigus as screening assay for autoantibodies 
(strong consensus: 100%) 

• It is recommended to perform subsequent analyses using 
antigen-specific enzyme linked immunosorbent assay (ELISA) 
or IIF test (Biochip™) that are commercially available or 
in-house tests (ELISA, IIF, immunoblot, using various organ 
substrates, or recombinant or cell-derived forms of the target 
antigens) (strong consensus: 97%) (Table 4)
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Patient's pre-treatment assessment

To decide on the treatment plan, it is recommended to record 
the following parameters (strong consensus: 100%):

Since no validated scoring system is available for AIBDs 
in children, it is recommended to define (consensus: 90%)

Therapeutic management

Data in children are based on case series. Because of the 
rarity of these disorders, no controlled therapeutic tri-
als have been published on AIBDs in children. All treat-
ments are used off-label. Further details can be found in 
the supplement.

Vaccination

F I G U R E  1   Diagnostic algorithm of direct immunofluorescence (IF) microscopy. 1In paraneoplastic pemphigus, a combined pattern with anti-
DEJ deposits may be present; 2in mucosal biopsies, pattern analysis is not possible; 3so far, in none of the undetermined cases, an EBA or BSLE has been 
diagnosed based on serum anti-type VII collagen IgG/IgA;29 4unless in ocular MMP, where direct IF can be repeatedly negative; in these cases, diagnosis 
of MMP can be made based on the clinical picture and the clinical and histopathological exclusion of differential diagnoses.20 Adopted from van Beek 
et al.248 AIBD, autoimmune blistering disease; BSLE, bullous systemic lupus erythematosus; EBA; epidermolysis bullosa acquisita; DH, dermatitis 
herpetiformis; DEJ, dermal–epidermal junction; LAD, linear IgA disease; MMP, mucous membrane pemphigoid.

• Age of the patient
• Localized/generalized disease
• Slowly progressive/rapidly progressive
• Mucosal involvement
• Acute infections
• Associated comorbidities, e.g. obesity, hyperlipidemia, juvenile 

onset diabetes, and type 2 allergies
• Quality of life impairment

• “Mild disease” as localized or few non-localized lesions (not 
more than 10 small lesions; no more than 5% of body surface; 
no severe pain impairing food intake and/or requiring systemic 
analgesics; no dysphagia, no involvement of larynx, esophagus, 
trachea, cornea, and conjunctiva)

• Moderate/severe disease covers all patients not corresponding 
to “mild” disease

• It is recommended to update the immunization schedule prior 
to any immunosuppressive treatment although this may not 
be feasible in severe cases requiring rapid treatment (strong 
consensus: 100%) 

• It is recommended to postpone live vaccines (like ROR, 
chickenpox, BCG, yellow fever, etc.) during treatment with 
certain immunosuppressive drugs used for AIBD (strong 
consensus: 100%) 
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Follow-up/monitoring

Recommendations for follow-up:

*For definition, see reference.33

Family information

A IBDs OF Derma l-Epiderma l  Ju nc t ion 
(DEJ)

AIBDs of DEJ are characterized by subepidermal blis-
ters with circulating antibodies against components of the 
basement membrane zone (BMZ).32 The classification and 
management are based on clinical, histological and immu-
nofluorescence (IF) findings, though often features overlap 
between the conditions. Various AIBDs of DEJ encountered 
in children include

a.	 Linear IgA Dermatosis (LAD) of childhood
b.	 Bullous pemphigoid (BP)
c.	 Mucous membrane pemphigoid (MMP)
d.	 Epidermolysis bullosa acquisita (EBA)
e.	 Dermatitis herpetiformis (DH)

FIGURE 2  Diagnostic algorithm for serum autoantibodies in pemphigoid diseases. 1Commercial assays are available, 2with predominant skin lesions, 
3with pregancy, 4with predominant mucosal lesions, 5in-house assays only available in specialized laboratories, 6SLE needs to be present. Adopted from 
van Beek et al.248 BP, bullous pemphigoid; BSLE, bullous systemic lupus erythematosus; DEJ, dermal–epidermal junction; DH, dermatitis herpetiformis; 
EBA, epidermolysis bullosa acquisita; LAD, linear IgA disease; MMP, mucous membrane pemphigoid.

• During active disease, it is recommended to follow-up patients 
every 2-4 weeks depending on disease severity, then every 6-8 
weeks until complete remission and every three months after 
stopping the treatment to monitor for any relapse (consensus: 
90%). This proposed schedule might be adapted depending on 
disease severity and the evolution of the disease

• It is recommended to reduce systemic corticosteroids by 25% 
every 2-4 weeks starting two weeks after control of disease 
activity* (strong consensus: 97%)

• It is recommended to educate the patient/parents about 
possible adverse reactions and to contact the treating physician 
in case of any relapse or adverse reaction (strong consensus: 
100%)

• It is also recommended to monitor for treatment side effects 
and sequelae of more severe disease, especially failure to 
thrive, impaired psychomotor development and quality of life 
impairment (strong consensus: 100%)

• It is recommended to manage patients with corticosteroid 
side effects and those with a post-rituximab 
hypogammaglobulinemia in collaboration with pediatric 
endocrinologists and hematologists, respectively (strong 
consensus: 97%)

• It is necessary to inform patients and their families about the 
disease, its prognosis, the treatments, their possible side 
effects, and the examinations that will be performed during 
the follow-up to monitor the activity of the disease and detect 
possible complications (strong consensus: 100%) 

• It is recommended to inform patients and their families about 
patient associations if available (strong consensus: 100%) 
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Rarely, cases with anti-p200 pemphigoid33 and bullous 
SLE34,35 have been described.

Linear IgA Dermatosis (LAD) of childhood

Introduction

LAD is a rare AIBD characterized by exclusive or pre-
dominant linear deposition of IgA along the BMZ.36 It is 
the most commonly encountered AIBD among children 
and is also referred to as chronic bullous disease of child-
hood. It was first reported in the 1970s.37 Most of the data 
are derived from small series or case reports. Since 1988, 
there are about a dozen series with ≥10 patients (10–39 
cases),4,6,10,11,38–46 others include 3–7 patients,5,8,9,12,47–50 
and most are published as isolated case reports with 1–2 
patients.51–79

Clinical presentation (see supplement)

Key points:
○	 Diagnosis of LAD is highly suspected in a child pre-

senting with grouped, tense blisters localized on the 
lower abdomen, perioral area, and perineum with an 
annular ‘rosette-like’/‘crown of jewels’/‘string of pearls’ 
arrangement.

○	 Cases of neonatal LAD need special cautions because of 
the high risk of mucosal involvement and associated sys-
temic complications leading to high morbidity and even 
mortality.

Pathogenesis (see supplement)

Key points:
○	 Precipitating factors may include preceding infection, 

drug intake and vaccination.
○	 Inflammatory bowel disease (Crohn's disease/ulcerative 

colitis) and coeliac disease can be associated.
○	 The major target antigens are the 120-kDa (LAD-1) and 

97-kDa (LAD-97) ectodomains of BP180.

Diagnosis

After clinical suspicion, the diagnosis of LAD is confirmed 
by histopathology, DIF and serology as detailed in the re-
cent European guidelines for LAD.36 For clinical evalua-
tion refer to ‘Interrogation and clinical examination in 
the setting of a child with AIBD’ (1–3). For confirmation 
of diagnosis, interpretation of results refer to ‘Diagnostic 
management’ (1–3) and Table 4. Further details are shown 
in the supplement.

Key points:
○	 DIF shows linear deposition of IgA in all skin biopsies 

and a weaker deposition of IgG and C3 in some of 
them.

○	 IIF on NaCl-split skin shows deposition of IgA antibodies 
along the roof of the blister.

○	 The ‘n’ serration pattern on DIF favours LAD. The ‘u’ ser-
ration pattern and IgA binding to the blister floor by split-
DIF favour IgA-EBA.

○	 Patients with predominant mucosal lesions are diagnosed 
as MMP.

○	 Patients with predominant or exclusive IgA reactivity 
against type VII collagen are diagnosed as IgA EBA.

Recommendations for diagnosis of LAD (based on the 
EADV guidelines on LAD)29

Pretreatment assessment

For pretreatment assessment, refer to ‘Patient's pre-treatment 
assessment’.

Treatment

Infection prior to the onset of LAD, if present and not al-
ready treated, should be treated. If the patient is receiving a 
drug which is suspected to be a trigger, it should be immedi-
ately stopped.80 Patients with mild disease can be treated as 
outpatients but those with generalized, rapidly progressive 
disease and oral involvement should be hospitalized, as in 
addition to the treatment of LAD, they need supportive care 
with enteral and/or parenteral therapy due to poor intake 
and other relevant inpatient care. A treatment algorithm for 
LAD is proposed in Figure 3.

It is recommended to make the diagnosis of LAD if criteria 1 and 2 
are fulfilled (consensus: 94%):
1. Clinical manifestations compatible with LAD. Mucous 

membrane involvement must not be predominant over skin 
involvement  

2. Positive DIF showing solely linear deposits of IgA along the 
DEJ, or of both IgA and IgG. In the latter case, fluorescence 
intensity of the IgA deposits must be stronger than that of IgG  

• In case DIF (criterion 2) is negative, it may be considered to 
repeat the biopsy for DIF (strong consensus: 100%)

If DIF is negative or not possible to be performed on site, it is 
recommended to take into account the following criteria for the 
diagnosis (consensus: 90%): 

• Clinical manifestations compatible with LAD (non-predominant 
mucous membrane involvement) AND histological picture of 
subepidermal blister with a predominant or exclusive infiltrate of 
neutrophils, which is suggestive of LAD although non-specific 
AND 

 Positive IIF using salt-split normal human skin 
demonstrating IgA binding to the epidermal side or a 
combined epidermal-dermal staining AND/OR

 Detection of circulating IgA autoantibodies against LAD-1, 
LAD97, BP180, BP230
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Treatment of mild disease:
Topical corticosteroids (TCS, mid-potency to potent) 

alone or with topical tacrolimus (0.03%/0.1%), antibiotics or 
dapsone have been used successfully in patients with mild 
disease.4,10,11,41,51,52,81

Systemic antibiotics including erythromycin, oxacillin, flu-
cloxacillin, miocamycin and tetracyclines with nicotinamide 
have been used either alone or in combination with TCS in pae-
diatric LAD patients with variable responses.7,10,11,42,52,54,81,82 
Tetracyclines should not be used for children below the age of 
10 years. Doxycycline has been reported to be safe for older chil-
dren above 8 years of age.83 How systemic antibiotics exert their 
role in LAD cases is not clear. It is proposed to be related to their 
anti-inflammatory activity.

Recommendations for treatment of LAD patients with 
mild disease:

*After 2 weeks.

Treatment for moderate-to-severe disease:
First-line treatment:

Dapsone has been established as a first-line treatment for 
LAD based on the data available from both large and small 
series as well as case reports.8–11,45,80,81,84,85 The recom-
mended doses range from 0.5 to 3 mg/kg/day after exclusion 
of G6PD deficiency to avoid severe hemolysis and methe-
moglobinemia.86 Patients should be ideally started on a low 
dose that should be escalated based on clinical response and 
tolerance.85 Dapsone has anti-inflammatory activity, inhib-
iting neutrophil chemotaxis, the release of leukotrienes and 
prostaglandins, and reduces tissue damage that is medi-
ated by neutrophils and eosinophils.87 Most patients under 
dapsone show a rapid improvement within 2–4 weeks. A 
great level of caution and close follow-up are required for 
hemolysis and methemoglobinemia, particularly in G6PD-
deficient patients. Hemolytic anaemia may occur acutely or 
within the first 2 weeks of treatment in patients with G6PD 
deficiency.103

F I G U R E  3   Proposed treatment algorithm for linear IgA bullous disease (LAD) in children.

• Topical corticosteroids (class II-III) are recommended in mild 
cases or in the early stages of disease (strong consensus: 
100%). 

• Topical tacrolimus (0.03% or 0.1%) may be considered in mild 
cases or in the early stages of disease (consensus: 84%).

• Dapsone is recommended as second line when topical 
treatment is not sufficient* to control disease activity (strong 
consensus: 100%).

• Dapsone may also be recommended as first line in combination 
with topical corticosteroids (class II-III) or tacrolimus (strong 
consensus: 97%).

• Systemic antibiotics including macrolides, and tetracyclines 
(in children above the age 10 years) may be considered in 
case of contraindications to or adverse effects of dapsone 
(consensus: 84%).

• It is necessary for patients started on dapsone to perform 
complete blood count, differential white blood cell count, and 
reticulocyte count every two weeks while escalating the dose 
of dapsone to reach the optimal dose; followed by monthly 
testing until month 6, and once every three months thereafter. 
G6PD deficiency contra indicates the use of dapsone (strong 
consensus: 97%)

• While on high doses of dapsone (≥1.5 mg/kg/d), it is 
recommended to monitor methemoglobinemia after 1 and 4 
weeks and in case of clinical signs of methemoglobinemia 
(cyanosis, breathlessness) (consensus: 87%) 
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In places without dapsone availability or if the patient 
shows side effects to dapsone, other sulfonamides includ-
ing sulfapyridine (40–60 mg/kg/day) and sulfamethoxy-
pyridazine (250 mg–1 g/day) have been used.10,11,41,81,85,88 
Sometimes size of tablets is an issue for small children, but 
liquid oral preparations can be manufactured in collab-
oration with clinical pharmacists. Regular monitoring is 
required while using other sulfonamides as they share the 
same profile of adverse effects with dapsone and patients 
should be closely monitored for the risk of cross sensitivities.

Oral nicotinamide alone was observed to be effective in 
one report.56

Recommendations for first-line treatment of moderate 
and/or severe LAD:

*In particular in extensive disease.

Second-line treatment (see supplement for further 
details):

Recommendations for second-line treatment of moder-
ate and/or severe LAD:

Third-line treatment (see supplement for further details)
Recommendations for the third-line treatment of mod-

erate and/or severe LAD:

Duration of treatment and follow-up: There is no con-
sensus statement about how long the treatment should be 
continued in LAD cases. It is recommended to tailor the du-
ration of treatment depending on the severity of the disease, 

response to treatment and course of the disease. LAD in 
children generally has a good prognosis. Most patients have 
been reported to experience remission within 3–4 years.89,90

Bullous pemphigoid

Introduction

BP, though the most frequent AIBD of the DEJ among el-
derly individuals, is rarely reported in minors. More than 
100 cases of BP have been reported in children and most 
are published either as very small series or isolated case 
reports.4–12,91–132

It appears that an increasing number of cases of infantile 
BP are reported recently.124

Clinical presentation (see supplement for further 
information)

Key points:
○	 BP is rare in children. Pruritic tense blisters and urti-

carial lesions are suspicious of BP.
○	 Two age peaks are mostly observed: (1) infantile BP cases 

usually seen below the age of 1 year with lesions predomi-
nantly distributed on the acral areas, face, palms and soles 
and (2) juvenile BP with a peak around 8 years resembling 
BP in adults.

○	 Prognosis is better compared to adults due to absence of 
comorbidities such as neuropsychiatric disorders, cardio-
vascular and renal disease and diabetes mellitus.

Pathogenesis

The pathogenesis of BP has not yet been fully eluci-
dated.133 Drugs, infections and vaccination are speculated 
as primary triggers. Further details can be found in the 
supplement.

Diagnosis

For confirmation of diagnosis interpretation of results refer 
to ‘Diagnostic management’ (1–3) and Table 4. The diagnosis 
is confirmed by DIF showing linear deposition of C3 and 
IgG at DEJ in a non-serrated pattern. Serology shows IgG at 
the epidermal side of human salt-split skin by IIF and IgG 
against recombinant BP180 NC16A and/or BP230 by ELISA/
IIF (Biochip™).

• Escalating doses of dapsone (from 0.5 to 2 mg/kg/day) ± 
topical or systemic corticosteroids* (starting dose from 0.5 
mg/kg) are recommended as first-line treatment (strong 
consensus: 97%)

• When dapsone is not available or cannot be used due to 
hypersensitivity, sulfonamides including sulfapyridine (40-60 
mg/kg/day) and sulfamethoxypyridazine (250 mg – 1g/day) or 
prednisone alone may be recommended (consensus: 90%)

• Prednisolone/prednisone (starting dose, 0.5 mg/kg/day) 
is recommended for patients who do not respond well to 
dapsone/sulfonamide monotherapy (strong consensus: 
100%) 

• Addition of dupilumab (off-label) may be considered due to 
its good safety profile even based on only anecdotal reports 
(consensus: 92%)

• Addition of IVIG (2 g/kg/cycle), mycophenolate mofetil (20 - 40 
mg/kg or 300-400 mg/m2), or rituximab (4x 375 mg/m2 body 
surface) may be recommended (strong consensus: 97%) 

• Addition of colchicine (0.5-1 mg/day) may be considered 
(consensus: 79%)
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Recommendations for diagnosis of BP (based on the 
EADV guidelines on BP)19

Pretreatment assessment

For pretreatment assessment, refer to ‘Patient's pre-treatment 
assessment’.

Treatment

Patients with severe, generalized disease, poor intake due to oral 
mucosal involvement and associated comorbidities including 
florid infections or some systemic ailment should be hospitalized 
under joint dermatologist and paediatrician care. In rare cases 
with extensive disease, parenteral support is required. Various 
treatment modalities including potent topical corticoster-
oids,10,105,112 systemic corticosteroids,7,9,10,118,123,126,134,136,141,157 
dapsone,7,8,126,141,153,157 azathioprine,8,92,119 methotrex-
ate,9,115,125 IVIGs,9,11,98–100,109,116,118,121 cyclosporine121,128,129 and 
rituximab106,130 have been used in children with BP. There is no 
consensus on the treatment approach. An algorithm was pro-
posed by Schwieger-Briel et al.108 for infantile BP. Potent topi-
cal corticosteroids were rarely used in childhood BP cases with 
localized disease. Caution is required when corticosteroids are 
used for long-term in infants and small children due to related 
side effects.158 Systemic steroids alone or in combination with 
dapsone were used in most reports. IVIG were used in several 
reports for infantile BP with severe, rapidly progressive disease 
when there was a failure to respond to steroids and dapsone. 
Methotrexate, cyclosporine and mycophenolate mofetil were 
rarely used, and rituximab was used exceptionally when other 
treatment modalities failed. Recently, baricitinib was used off 
label in one refractory case of infantile BP.134 Data on the use 

of dupilumab in paediatric cases of BP are scarce.135 Recently, 
dupilumab has been used with success in several cases of BP 
in the elderly as monotherapy or an adjuvant with a fair re-
sponse.136–140 Dupilumab seems to be a safe option since it does 
not lead to immunosuppression and is approved for use in chil-
dren with moderate to severe atopic dermatitis from the age of 
6 months onward.161

Treatment recommendations for BP:
Treatment of Mild BP

Treatment of Moderate and/or Severe BP
First-line treatment

Second-line treatment

Third-line treatment

Mucous membrane pemphigoid

Introduction

MMP is a clinically and immunopathologically heteroge-
neous subepidermal blistering disease characterized by a 
chronic course with predominant involvement of mucous 
membranes and a tendency to scarring.141 Most commonly 
involved mucosal areas are oral mucosa, eyes, nose, and ano-
genital regions. Other rarely affected mucosal sites include 
the oesophagus, larynx and pharynx. The skin involvement 
is usually rare and mild. The disease is well characterized in 
adults and recently, in S3 guidelines initiated by the EADV 
task force, the clinical spectrum and diagnostic strategies for 
MMP have been described in detail.20,21 Data on MMP are 
scarce in children; around 50 cases between the ages 1 and 
18 years have been reported in the literature, and most are 
published as isolated case reports.142–172

• It is recommended to make the diagnosis of BP based on 
the following criteria: compatible clinical picture with tense 
blisters and/or erosions predominating over mucosal lesions, 
(ii) positive DIF and (iii) presence of serum IgG antibodies 
labelling the epidermal side of salt-split skin by IIF microscopy 
and/ or reacting with BP180 and/or BP230 by ELISA or IIF 
(strong consensus: 100%)

• In patients with non-bullous lesions, the diagnosis of BP can 
be accepted in patients with (i) positive DIF and (ii) presence of 
circulating IgG auto-antibodies labelling the epidermal side of 
salt-split skin by IIF microscopy and/or (iii) reacting with BP180 
and/or BP230 by ELISA or IIF (strong consensus: 100%)  

• When DIF studies are negative, the diagnosis of BP can be 
accepted in patients with: 
i. Suggestive clinical picture (i.e., tense blisters) and
ii. Consistent histopathological findings (subepidermal 

cleavage) with eosinophilic infiltrate and/or
iii. Presence of circulating IgG autoantibodies binding to the 

epidermal side of salt-split skin by IIF microscopy studies 
and/or iv) serum reactivity with BP180 and or BP230 by 
ELISA or IIF (strong consensus: 100%)

• It may be considered to perform additional tests, e.g. ELISA 
or immunoblotting using recombinant or cell-derived forms of 
BP180 and/or BP230 when commercial ELISA/ IIF systems do 
not detect anti-BP180/ BP230 antibodies (strong consensus: 
100%)

• Topical corticosteroids (class III-IV) are recommended to 
achieve control of disease activity (consensus: 94%)

• Prednisolone/prednisone (starting dose, 0.5 mg/kg/day) 
alone or in combination with dapsone (0.5-2 mg/kg/day) is 
recommended (consensus: 90%)

• Addition of other immunosuppressants (azathioprine [1.5 – 2 
mg/kg/day]/ methotrexate [10 – 15 mg/m2/wk]/ mycophenolate 
mofetil [20 - 30 mg/kg or 300-400 mg/m2] or IVIG (2 g/kg/cycle) 
are recommended in patients who fail to improve with systemic 
steroids and dapsone or have a contraindication to dapsone 
(consensus: 87%).  

• Dupilumab (off-label), though rarely reported in BP in children, 
based on the literature in adults and the favorable safety 
profile for children >6 months, may be recommended (strong 
consensus: 96%).

• Rituximab (375 mg/m2 weekly for 4 weeks) is recommended in 
cases who fail to respond to all other treatments (consensus: 
94%).

• In relapsing patients, it is recommended to use a second or a 
third-line treatment (consensus: 87%).
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Clinical presentation (see supplement)

Key points:
○	 Diagnosis of MMP requires exclusive or predominant 

mucosal lesions over skin involvement.
○	 Histological and immunological features of MMP in chil-

dren are comparable to adults.
○	 The disease can present with mono-site involvement af-

fecting oral, genital or ocular mucosa, or with two or 
more sites with or without skin lesions. Oral involvement 
is most common, followed by vulvar and ocular.

○	 MMP localized to vulvar areas is often reported in young 
girls and needs to be differentiated from lichen sclerosus, 
child abuse and trauma.

Pathogenesis

The exact pathogenesis is not clear. Isolated cases associated 
with drug intake or coeliac disease have been reported.156 
Like in adults, BP180 is the main target antigen in children 
and adolescents with MMP.158 BP230 can also be targeted, 
mostly in addition to BP180.158 Rarely, cases of anti-laminin 
332 MMP were reported in children.161 While in adults about 
a quarter of MMP cases with anti-laminin 332 reactivity are 
associated with a mostly solid malignancy,173–176 this asso-
ciation has not been described in paediatric patients.

Diagnosis

As in adults, diagnosis of MMP requires exclusive or pre-
dominant mucosal lesions over skin involvement. Further 
details are indicated in the supplement.

Recommendations for diagnosis of MMP (based on the 
EADV guidelines on MMP)21

In the EADV guideline, of ocular MMP (defined as MMP 
with lesions restricted to the conjunctiva and cornea), the diag-
nosis is accepted also with repeated negative DIF and negative 
serology when a list of differential diagnoses has been excluded 
both clinically and histopathologically. In ocular MMP, the ini-
tial biopsy for DIF may be taken from uninvolved oral mucosa 
instead of perilesional conjunctiva of the less affected eye.20,21

Pretreatment assessment

For pretreatment assessment, refer to ‘Patient's pre-treatment 
assessment’.

Treatment

Since most data on MMP in children is based on reports 
of a small number of patients or isolated case reports, no 
straightforward consensus about the treatment guidelines 
can be drawn from the available data.

Particularly in case of ocular and/or genital MMP, a joint 
approach of management involving a paediatric ophthal-
mologist and gynaecologists is recommended.

Topical corticosteroids and or topical tacrolimus (0.1%) 
were observed to be effective in some cases of MMP localized 
to oral or vulvar mucosa.149,152,154,155,162 Topical cyclosporine 
drops alone or in combination with systemic treatment were 
reported to be helpful in ocular MMP.158,172 Based on the lim-
ited number of cases, the level of evidence cannot be defined 
with confidence but based on combined experience with iso-
lated reports in children and adult data, dapsone (2–3 mg/kg/
day)20,153,155,160 alone or in combination with topical cortico-
steroids continues to be the first line of treatment for moderate 
to severe disease. In patients refractory to dapsone, systemic 
prednisolone (1–2 mg/kg/day) with or without other immuno-
suppressants (azathioprine, mycophenolate mofetil) was the 
treatment required to control the disease and prevent long-
term sequelae related to scarring.149,158,161,164,172 Based on data 
in adults, IVIG and rituximab may be indicated in refractory 
cases. Rituximab was reported to show a good response in 

• It is recommended to make the diagnosis of MMP based on the 
following criteria: (i) compatible clinical picture with predominant 
mucosal over skin involvement and (ii) binding of IgG, IgA, and/
or C3 at the BMZ of a perilesional skin or mucosal biopsy by 
DIF microscopy (strong consensus: 100%). 

• When DIF studies are negative, it is recommended to take 
a new biopsy preferentially from a different site for DIF 
microscopy (strong consensus: 100%). 

• When DIF microscopy of the second biopsy is also negative, it 
may be considered to obtain a third biopsy for DIF (consensus: 
90%). 

• Alternatively, it may be recommended to base the diagnosis 
on (i) compatible clinical picture with predominant mucosal 
over skin involvement and (ii) serology (strong consensus: 
100%). For a positive serology the following assays need to be 
reactive.

a. commercially available BP180 NC16A ELISA or IIF
b. commercially available type VII collagen ELISA or IIF
c. commercially available laminin 332 IIF or
d. IIF on human salt-split skin (anti-BMZ IgG or IgA) or IIF on 

monkey esophagus (anti-BMZ IgG or IgA)
e. plus commercially available BP230 ELISA or IIF
f. plus one in-house assay employing recombinant or 

cell-derived forms of BP180, laminin 332, and type VII 
collagen

• Testing for anti-α6β4 integrin antibodies is not recommended 
due to the lack of established assays validated in the diagnosis 
of MMP. (consensus: 94%).
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cases with resistant MMP in children.163,165,172 Surgical inter-
vention by an ophthalmologist may be required in patients 
with entropion and trichiasis.165

Treatment recommendations for MMP

Epidermolysis bullosa acquisita

Introduction

EBA is a rare subepidermal AIBD caused by antibodies 
targeting type VII collagen (ColVII), the main compo-
nent of anchoring fibrils.177,178 EBA is primarily a disease 
of adults, and less than 50 cases have been reported among 
children.179–203 Childhood EBA has been reported to occur 
between 2 weeks to 17 years of age. A recent meta-analysis 
revealed that, among patients diagnosed with EBA, 4.6% 
were younger than 17 years.204 Hignett and Sami recently re-
viewed the literature on 40 cases of EBA published in the lit-
erature.200 Males and females were almost equally affected.

Clinical presentation

See supplement.

Pathogenesis

See supplement.

Diagnosis

See supplement.
Recommendations for diagnosis of EBA (based on an 

international consensus)219

It is recommended to make the diagnosis of EBA based on 
the following criteria (strong consensus: 100%):

Pretreatment assessment

For pretreatment assessment, refer to ‘Patient's pre-treatment 
assessment’.

Treatment

Due to the rarity of the cases both in children and adults, 
there is no consensus on the treatment of EBA. Most cases 
(70%) reported in children were treated with a combination 
of systemic corticosteroids and dapsone with a favourable 
outcome.200 Rarely corticosteroid or dapsone monotherapy 
was used. In cases refractory to corticosteroids and dap-
sone, other immunosuppressants/modulants including tet-
racyclines, colchicine, azathioprine, mycophenolate mofetil, 
IVIG, extracorporeal photopheresis or rituximab have been 
reported to be used in isolated case reports.60,188,191,199,200,202 
Because of anecdotal reports, it is difficult to determine the 
best treatment option. Overall, children seem to be having a 
better prognosis than adults.199,200

Treatment recommendations for EBA

Dermatitis herpetiformis

Introduction

DH is a highly pruritic relapsing disorder characterized by 
a symmetrical polymorphous papulovesicular eruption 
primarily on the elbows, knees, upper back, buttocks and 
nuchal areas, and subepidermal granular deposition of IgA 

• Topical corticosteroids (class III) and/or topical tacrolimus 
(0.1%) are recommended for mild MMP localized to oral or 
vulvar mucosa, and as an adjunct treatment in moderate-to-
severe disease (consensus: 90%).

• Topical corticosteroids, topical cyclosporine, lubricant 
drops, gels and ointments may be recommended as adjunct 
treatment in ocular MMP (strong consensus: 100%).

• Dapsone (from 0.5 to 2 mg/kg/day) ± prednisolone/prednisone 
(starting dose, 0.5-1 mg/kg/day) are recommended as first-line 
treatment for moderate to severe disease (consensus: 94%). 

• Additional immunosuppressants (methotrexate (10-15 mg/m2/
wk)/ azathioprine (1.5-2 mg/kg/day)/ mycophenolate mofetil 
(20-30 mg/kg/day) may be recommended in patients who fail 
to improve with dapsone or have a contraindication to dapsone 
(strong consensus: 100%). 

• IVIG (2 g/kg/per cycle) or 4 weekly infusions of rituximab 
(375 mg/m2) may be recommended in cases who fail to 
respond to all other treatments (strong consensus: 100%).

• In ocular involvement, close collaboration with an 
ophthalmologist experienced in MMP is necessary (strong 
consensus: 97%).

• In severe ENT involvement, close collaboration with an ENT 
specialist experienced in MMP is recommended (strong 
consensus: 100%).

• (i) Compatible clinical picture with skin lesions predominating 
over mucosal lesions, and (ii) positive DIF and (iii) presence of 
serum IgG antibodies reacting with type VII collagen by ELISA 
or IIF
Or (i) and (ii) positive DIF with a u-serrated pattern

• When DIF studies are negative, it is recommended to perform 
a new biopsy and to check for any technical problem. In the 
few patients with persistent negative DIF studies, the diagnosis 
of EBA can be accepted in patients with: i) suggestive clinical 
picture and ii) presence of circulating IgG autoantibodies 
binding to the dermal side of salt-split skin by IIF microscopy 
studies and iii) serum reactivity with type VII collagen by ELISA 
or IIF

• Dapsone (from 0.5 to 2 mg/kg/day) ± prednisolone (starting 
dose, 0.5-1 mg/kg/day) are recommended as first-line 
treatment (consensus: 94%).

• Additional use of topical corticosteroids may be recommended 
for the mechanobullous variant (strong consensus: 100%).

• Addition of azathioprine, methotrexate, mycophenolate mofetil 
or IVIG may be recommended as second-line treatment 
(strong consensus: 100%).

• Rituximab may be recommended in refractory cases 
(consensus: 94%).
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in the papillary dermis.205–208 It is caused by hypersensitiv-
ity to gluten and is considered an extracutaneous manifes-
tation of coeliac disease (CD). Though overt gastrointestinal 
symptoms of CD are rare in patients, three-fourths of indi-
viduals with DH have villous atrophy in the small bowel, and 
the rest have CD-like inflammatory changes, most of them 
responding to a gluten-free diet. DH predominantly affects 
adults and is more often reported in Europe and the United 
States among individuals of Northern European descent 
than in individuals with other origins.205–208 The reported 
prevalence ranges between 1.2 and 75.3 cases per 100,000 
and an incidence between 0.4 and 3.5 cases per 100,000 per 
year. It is rarely reported from Asia and is less common in 
African-Americans.205–208

DH is rare in children. In a series from Finland, children 
were observed to constitute 3.8% of the total number of DH 
cases with an annual incidence of 0.56 cases per 100,000 in 
the general population.209 Annual incidence of paediatric 
DH in Finland was six times lower than that of the adult pop-
ulation.209 In another report from Italy, 25% of the 149 cases 
with DH were diagnosed under the age of 10 years.26 Only 
a few significant series of DH among children have been 
published from Europe.210–214 Most other paediatric data is 
derived from small case series or isolated case reports.215–229

In a series describing the whole spectrum of AIBDs in 
children, DH was most prevalent among children (39%) 
reported from the USA.5 It is the third commonest AIBD 
(10.5%) in Tunisia following LABD and BP,7 fourth com-
mon (13%) in France following LABD, BP and pemphigus 
variants.10 It was rarely seen (5% of 40 cases) in India,12 and 
no paediatric cases were detected in the series reported from 
Kuwait, Thailand, Singapore, Mali and Turkey.4,6,8,9,230

Contrary to adults where DH is equally prevalent in 
males and females, DH in children is twice as common in 
girls than in boys, and a peak is seen between the ages of 
2–7 years.210,211,213,214

Clinical presentation (see supplement)

Key points:
○	 DH should be suspected in children who present with 

recurrent symmetrical pruritic, polymorphic papulove-
sicular lesions on the elbows, knees, back and buttocks 
and rarely on other sites.

○	 Acral purpura in association with typical rash or alone is a 
feature seen more often in children.

Recommendations

Pathogenesis

See supplement.

Diagnosis

The positivity of DIF is mandatory to confirm the diagnosis 
of DH, since the serology may be positive in patients with CD 
without DH and histopathology is not specific enough for 
DH.206 For confirmation of diagnosis and interpretation of re-
sults, refer to ‘Diagnostic management’ (1–3) and Table 4.

Recommendations for the diagnosis of DH (based on 
the EADV guidelines for DH)206

Pretreatment assessment

For pretreatment assessment, refer to ‘Patient's pre-treatment 
assessment’.

Treatment

It is necessary that only limited therapy is prescribed until 
all diagnostic steps are done, because both gluten-free diet 
(GFD) and dapsone treatment can modify or even falsify di-
agnostic results.

GFD should be a lifelong diet. Adhering strictly to a GFD 
forms the cornerstone of treatment of DH.206,210–213 The state-
ment ‘gluten-free’ may only be made if the food contains no more 
than 20 mg/kg of gluten.206 Patients are advised to avoid any 
food containing such as those made from wheat, barley, rye and 
malt. Safe alternatives include whole-grain rice, maize, potatoes 
and vegetables. In patients with a rash that is not responsive to 
GFD, dapsone is the treatment of choice. Dapsone (2 mg/kg/day 
or 4 mg/kg weekly) has shown efficacy in relieving symptoms of 

• It is necessary to take a careful history of gastrointestinal 
symptoms including recurrent abdominal pain, diarrhea, 
constipation, loss of weight, loss of appetite, nausea, bloating, 
gluten intolerance, etc. to be ascertained (strong consensus: 
100%).

• It is necessary to assess the following complaints/symptoms: 
depression, osteoporosis, relapsing oral ulcers, anemia, 
reduced growth (strong consensus: 100%).

• A 3-4 mm perilesional skin biopsy for DIF is necessary for the 
diagnosis of DH to determine the granular deposition of IgA at 
dermal papillae or DEJ (consensus: 94%).

• It is necessary that at least one serological test is performed 
in DH if suspected. IIF to determine anti-endomysium IgA 
antibodies (EMA) or TG2-based immunoassay for IgA 
reactivity (e.g., ELISA) (strong consensus: 97%).

• It may be considered to determine serum IgA reactivity against 
TG3 or deamidated gliadin by immunoassay (e.g. ELISA) 
(strong consensus: 97%).

• Small bowel biopsy is recommended except in children with 
very high levels of anti-TG2 IgA (>10 times of the upper 
detection limit) confirmed by EMA positivity from a separate 
blood sample231 (strong consensus: 97%).

• HLA DQ2 and DQ8 testing may be considered in selected 
cases to exclude DH or CD due to its high negative predictive 
value (strong consensus: 97%).

• It is recommended to make the diagnosis of DH when the 
following two criteria are fulfilled (strong consensus: 100%):

 - Clinical manifestation compatible with DH
 - Positive DIF microscopy



1152  |      S2K GUIDELINES FOR PAEDIATRIC AIBD

pruritus within hours and reducing new blister formation within 
24–36 h, making it an effective option for acute inflammatory 
phases of disease and aiding in early stages of GFD initiation.

With treatment (GFD ± dapsone), all skin manifestations 
resolve within 1–6 months. Dapsone can be titrated depend-
ing upon the clinical response.

Treatment recommendations for DH

Follow-up

Patients on treatment with dapsone or other drugs need to 
be closely monitored for the response and side effects related 
to them.103,206–208,210–213

Follow-up recommendations for DH

I N TR A EPIDER M A L A IBDS

The intraepidermal AIBDs are the pemphigus disorders 
that are usually caused by autoantibodies targeting cadherin 
proteins in desmosomes. The various pemphigus disorders 
include

f.	 Pemphigus vulgaris (PV)
g.	 Pemphigus foliaceus (PF)
h.	 Paraneoplastic pemphigus (PNP)
i.	 Neonatal pemphigus (NP)
j.	 Pemphigus herpetiformis (PH)
k.	 Pemphigus vegetans (P Veg)

Introduction

Pemphigus vulgaris

PV is the most common form of non-endemic pemphigus 
in children, although it remains very rare. The average age 
at onset of the first clinical signs of PV has been reported to 
range from 8.3 to 14.9 years.232–234 The sex ratio of paediatric 
PV is balanced.234,235 PV is characterized by the production 
of autoantibodies directed against desmoglein (Dsg) 3 and 
sometimes Dsg1, which are responsible for suprabasal acan-
tholysis and the formation of blisters followed by erosions.1

Pemphigus foliaceus

Two types of PF are described in the literature: an endemic 
form (also called fogo selvagem) and a non-endemic form. PF 
is characterized by the production of autoantibodies directed 
against Dsg1. The endemic form, which has been initially 
described in South America (Brazil), is multifactorial and 
involves genetic (HLA-DRB1), immune and environmental 
factors (in particular the exposure to hematophagous insect 
bites).236,237 The average age at diagnosis is 7.8 years.237 The 
non-endemic form of PF is very rare before the age of 18. Two 
literature reviews have listed a total of 30 cases of paediatric 
PF.238,239 The average age at diagnosis of PF was 7.7 years with 
a slight male predominance (sex ratio: 1.33/1).

Clinical presentation

PV (see supplement)

Key points:
○	 Diagnosis of PV is highly suspected (especially in pre-

adolescent children and teenagers) in the presence of mu-
cosal involvement, even if isolated with or without flaccid 
blisters on head and neck area, the trunk and extremities.

PF

PF in children and adolescents is even rarer than in 
adults. The skin involvement is characterized by crusty 
erosions which can be limited to seborrheic areas (chest, 
face, scalp, inter-scapular region) or more rarely dissemi-
nated.238,240 There is no mucosal involvement. Extensive, 
extremely severe erythrodermic forms exist and can be 
life-threatening.241

Key points:
○	 Diagnosis of PF is suspected in children with flaccid 

blisters and/or erosions and crusted lesions localized to 
seborrheic areas.

• Adhering to GFD is necessary in all the patients with 
• DH (consensus: 90%).

• In patients with severe DH, it may be recommended to start 
on a combination of GFD and dapsone (up to 2 mg/kg/day) 
(consensus: 94%).

• Dapsone (from 0.5 to-2 mg/kg/day) in addition to GFD is 
recommended in patients who have not shown improvement 
following GFD (after 1-6 months based on severity of signs and 
symptoms) (consensus: 87%). Dapsone is contraindicated in 
case of G6PD deficiency.

• Sulfasalazine, sulfapyridine (40-60 mg/kg/day), 
sulfamethoxipyridazine (250 mg-1 g/day) although the galenic 
formulation is not suitable for children, and tetracyclines 
(4 mg/kg/day) with niacinamide (after the age 8 years) may be 
recommended as alternative treatments for DH when dapsone 
cannot be applied (consensus: 90%).

• It is recommended to discontinue dapsone after a few months 
in particular in patients with good adherence to GFD (strong 
consensus: 97%).

• In case of a relapse, it is necessary to check adherence to a 
GFD (strong consensus: 100%).

• It is recommended to insist on the benefit of the GFD 
(consensus: 94%).

• In the absence of improvement of the relapse, it may be 
recommended to reintroduce dapsone (strong consensus: 
100%).
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PNP

See supplement.

NP

It appears in the context of poorly controlled PV during 
the mother's pregnancy.242 However, it may also occur in 
25% of cases in neonates whose mother is in clinical remis-
sion.242–245 The skin involvement is characterized by flac-
cid blisters with clear content on non-erythematous skin, 
quickly leading to post-bullous erosions. The lesions can 
be localized or generalized and are predominantly located 
on the trunk, face, scalp and extremities.242,246 Mucosal in-
volvement may occur typically presenting as erosions pri-
marily affecting the oral and genital mucosae. The lesions 
usually disappear within 2–4 weeks and more rapidly under 
treatment.242,247

Diagnosis

The main histopathological and immunopathological find-
ings of PV, PF and PNP are shown in Table 4.

Recommendations for diagnosis of PV/PF based on the 
EADV guidelines.17

For the diagnosis of PNP, it is recommended to follow the 
European guidelines for PNP in adults.22

Pretreatment assessment

For pre-treatment assessment refer to ‘Patient's pre-treatment 
assessment’.

Treatment

PV

Mild PV:
First-line treatment

Second-line treatment

Moderate-to-severe PV:
First-line treatment

*Mycophenolate mofetil is currently preferred over azathioprine.

Second-line treatment

• It is recommended to make the diagnosis of PV/PF based 
on the following criteria: i) Compatible clinical picture and 
(ii) positive DIF and (iii) presence of serum IgG antibodies 
labelling the epithelium of monkey esophagus by IIF 
microscopy and/ or reacting with Dsg1/3 by ELISA or IIF 
(strong consensus: 100%)

• If DIF is negative and a new biopsy is not feasible, it is 
recommended to make the diagnosis of pemphigus in patients 
with (consensus: 94%): 

 - Compatible clinical picture plus corresponding typical 
histological picture of acantholysis plus significant positive 
IIF on monkey esophagus. In this particular case, the 
presence of a typical histological picture of acantholysis is 
absolutely necessary to exclude an erythema multiforme 
major. 

 - Compatible clinical picture and histopathology plus serum 
reactivity against recombinant Dsg 1 and/or 3 by ELISA or 
IIF on cells that express recombinant Dsg1/Dsg 

• Systemic corticosteroid therapy with prednisone/prednisolone 
alone (without immunosuppressant) at an initial dosage 
between 0.5-1.0 mg/kg/day is recommended (strong 
consensus: 100%).

• In patients initially treated with prednisone/prednisolone alone 
who either have: ii) persistent disease activity, and detection of 
anti-Dsg3 serum antibodies, and significant impact on quality 
of life (child DLQI score), or, ii) in patients with corticosteroid 
side effect, the addition of rituximab (375 mg/m2 weekly for 4 
weeks), or mycophenolate mofetil 600 mg/m2 twice a day may 
be recommended to control pemphigus activity, and rapidly 
taper corticosteroid doses (strong consensus: 100%).

• In patients initially treated with prednisone/prednisolone 
0.5 mg/kg/day plus rituximab, who have persistent active 
lesions, it is recommended to increase the dose of prednisone/
prednisolone up to 1 mg/kg/day (strong consensus: 100%).

• Systemic corticosteroid therapy with prednisone/prednisolone 
at an initial dosage of 1 mg/kg/day is recommended (strong 
consensus: 97%).

• The initial combination with rituximab (375 mg/m2 weekly for 
4 weeks) or mycophenolate mofetil 600 mg/m2 twice a day* 
may be recommended in order to taper corticosteroids within 6 
months (consensus: 90%).

• Cyclophosphamide, although reported as effective in the 
literature, is not recommended in children, due to its significant 
toxicity, particularly on fertility (strong consensus: 100%).

• In patients who have been initially treated with corticosteroids 
alone and are not controlled, the following options may 
be recommended: i) combination with rituximab at a dose 
of 375 mg/m2 weekly for 4 weeks, or ii) conventional 
immunosuppressant, especially mycophenolate mofetil at a 
dose of 600 mg/m2 twice daily in case of contraindication to 
rituximab, and/or iii) intravenous pulses of corticosteroids and/
or IVIG (2 g/kg/cycle) (strong consensus: 97%).

• In patients who are not controlled despite an initial treatment 
with corticosteroids plus rituximab, the following options may 
be recommended: i) intravenous pulses of corticosteroids and/
or IVIG, ii) second cycle of rituximab between 4 to 6 months 
after the initial cycle (strong consensus: 97%).
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PF

Mild PF
First-line treatment

Second-line treatment

Moderate-to-severe PF
Same recommendations as moderate-to-severe PV.

PNP

Management of Castleman's syndrome or the underlying 
haematological disorder is systematic, but specific treatment 
for pemphigus is necessary:

NP

Treatment of recalcitrant cases (PV, PF, PNP)

Monitoring and tapering of corticosteroids

Monitoring
The monitoring of treatment is based on the evolution of 

clinical signs and the ELISA values of anti-Dsg autoantibod-
ies, which usually follow the activity of the disease and are 
good predictors of treatment response and risk of relapse.

Recommendations for monitoring:

Tapering of corticosteroids
The duration of corticosteroid therapy should be as short 

as possible. However, the tapering of corticosteroid doses 
must be gradual over several months, with no specific regi-
men validated in children.

CONCLU DI NG R E M A R K S

These are the first guidelines on diagnosis and manage-
ment of AIBDs in children and adolescents prepared by 
the EADV Task Force of AIBDs. They represent a collec-
tive effort to translate the scant but steadily growing body 
of evidence on AIBDs in children into practical recommen-
dations. Though randomized data were unavailable, we re-
lied on well-documented case series, pharmacovigilance 
reports and—crucially—the long-standing clinical experi-
ence of paediatric dermatologists and the EADV Task Force 
experts for Autoimmune Blistering Diseases. In summary, 

• Topical corticosteroids (class III, IV) alone or in combination 
with dapsone (starting dose of 0.5 to 1 mg/kg/day), may be 
recommended in particular in patients with very limited lesions 
and low levels (or absence) of anti-Dsg 1 antibodies (strong 
consensus: 97%).

• In patients whose mild pemphigus has been initially treated 
with dapsone and/or topical corticosteroids (without oral 
corticosteroids or rituximab) and have persistent active lesions 
and detection of anti-Dsg1 serum antibodies and significant 
impact on quality of life (child DLQI score), oral prednisone/
prednisolone 0.5 to 1 mg/kg/day is recommended (strong 
consensus: 97%).

• Rituximab (375 mg/m2 weekly for 4 weeks) alone or in 
combination with oral corticosteroids (prednisone/prednisolone 
0.5 -1 mg/kg/day) are recommended in patients with a rapid 
decrease in order to stop corticosteroids after 3 or 4 months 
(strong consensus: 97%).

• If rituximab is contraindicated or not effective mycophenolate 
mofetil 600 mg/m2 twice a day is recommended (consensus: 
94%).

• It is necessary to manage patients with PNP in collaboration 
with pediatric hematologists and oncologists and in case of 
bronchiolitis obliterans with pediatric pulmonologists (strong 
consensus: 100%). 

• High doses of corticosteroids (combined with oncological 
therapy for associated malignancy as indicated) are 
recommended (strong consensus: 100%).

• The combination of corticosteroids with rituximab or IVIG 
may be recommended, after discussion in a multidisciplinary 
meeting with the referring oncologist (strong consensus: 
100%).

• Due to the usually spontaneously favorable course of the 
disease, it may be recommended to apply topical corticosteroids 
(class II) in non-localized disease, for a short period from 1 to 4 
weeks (consensus: 94%).

• In patients who are not controlled despite an initial treatment 
with the combination of corticosteroids and rituximab, a second 
cycle of rituximab at month 4 or 6 may be recommended 
(strong consensus: 100%).

• Addition of IV pulse of corticosteroids, and/or IVIG infusions 
may be recommended (strong consensus: 97%).

• It is recommended to monitor circulating anti-Dsg1 and 3 
antibodies by ELISA during the course of the disease (strong 
consensus: 97%).

• In patients treated with corticosteroids alone, a progressive 
tapering over 6 months, then followed by a maintenance 
dose around 0.1 mg/kg/day for 12 to 18 months may be 
recommended (consensus: 90%).

• In patients treated with the combination of corticosteroids 
and conventional immunosuppressants or rituximab, a more 
aggressive tapering of corticosteroids over 3 to 6 months, may 
be recommended (consensus: 94%).

• It may be recommended to measure anti-Dsg1 antibody 
values before stopping corticosteroid treatment because the 
persistence of high levels of anti-Dsg1 antibodies by ELISA 
is a predictor of skin relapses, while the persistence of anti-
Dsg3 IgG does not necessarily predict a mucosal relapse 
(consensus: 90%).
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these guidelines provide an actionable framework for clini-
cians to prompt histological and serological confirmation, 
combined with age-adjusted systemic and topical therapy, 
lowering cumulative corticosteroid exposure with the use 
of steroid-sparing agents whenever feasible. Though dap-
sone, mycophenolate mofetil or azathioprine remain first-
line adjuncts, the use of IVIG, rituximab and dupilumab 
is justified when the disease is refractory or where growth, 
neurocognitive development or quality of life are threatened. 
With emerging therapeutics and precision medicine, we 
commit to reassessing the recommendations at least every 
2–3 years—or sooner if pivotal paediatric trials or major 
pharmacovigilance signals emerge.
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