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ABSTRACT 
The skin is a particular organ that shields the body from physical stress and other 
external stresses. There are three layers of skin: epidermis, dermis, and subcutis. 
The three layers act as interrelated units in carrying out the above functions. One of 
the skin diseases that can be found is an autoimmune blister or bullous disease that 
can affect children. Autoimmune bullous or blisters are rare in children, but their 
quality of life is compromised if they suffer from this disease. Included in 
autoimmune bullous diseases in children are Linear Immunoglobulin A Bullous 
Dermatosis (LABD), Dermatitis Herpetiformis (DH), Pemphigus Vulgaris (PV), 
Pemphigus Foliaceus (PF), Paraneoplastic Pemphigus (PNP), Bullous Pemphigoid 
(BP), Mucous Membrane (cicatricial) Pemphigoid (MMP), Epidermolysis Bullosa 
Acquisita (EBA). Diagnosing and treating patients with autoimmune bullous 
diseases is challenging for clinicians. The skin of infants and children is 
anatomically thinner than adults, so they are more prone to develop bullae when 
traumatized.  
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INTRODUCTION 
The skin is a special organ in humans. Unlike other organs, the skin, which is located on the outer side of 
humans, makes it easier to observe, both in normal and sick conditions. The skin protects the body from various 
external pressures and protects the body from physical stress to keep the skin in a healthy condition.[1.2] The 
skin consists of three layers: epidermis, dermis, and subcutis. In carrying out the above functions the three 
layers act as a unit that is interrelated with one another.[3] fluids and electrolytes and provides several 
receptors, such as touch, pain, and pressure receptors.[2] Skin findings are relevant to the skin disease present 
and the patient's overall health.[4] One of the skin diseases that can be found is bullae or blisters which have 
an impact on both children and adults. 

Bullae or blisters are rare in children, but their quality of life will be impacted if they have bullae.[5] 
Bullae or blisters in children are a diverse group of disorders that are challenging and complex to 
dermatologists.[6] Over a period of almost 15 years, the dermatological referral centers of the US and 
Singapore populations respectively recorded 23 and 12 incidences of autoimmune bullous disease in children, 
with the most prevalent being dermatitis herpetiformis (DH) in the United States and dermatosis bullous 
immunoglobulin A (IgA) linear (LABD) in Singapore.[5] 

Bullae or blisters in children are very varied and are divided into 2 major groups, namely autoimmune 
bullae and non-autoimmune bullae. Included in autoimmune bull disease is linear Ig A disease or Chronic 
bullous disease in childhood (CBDC). This disease most often appears in children with an age range of 6 
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months-5 years, bullous pemphigoid is rare but can occur in children aged 1-8 years, epidermolysis bullosa 
acquisita (EBA) can appear at the age of fewer than 5 years, while those included in non-autoimmune bulla 
diseases include impetigo bullosa which often occurs and is caused by Staphylococcus aureus bacterial 
infection, varicella zoster virus (VZV) and herpes simplex virus often occurs also in children.[7,8] 

It is still challenging for clinicians in determining the diagnosis and management of autoimmune bullae 
or blisters. The skin of infants and children is anatomically thinner than adults, so they are more prone to 
forming bullae when they are traumatized. Knowledge of autoimmune bull disease in children is very 
important considering that this disease is a rare condition, but can cause significant morbidity.[9,10] 
 
Linear Immunoglobulin A Bullous Dermatosis (LABD) 

Linear Immunoglobulin A Bullous Dermatosis (LABD), also known as linear IgA disease, is an 
autoimmune mucocutaneous disorder marked by subepithelial blisters caused by IgA autoantibodies against 
multiple antigens of different various weights, found in the basement membrane zone (BMZ) of skin and all 
mucosal tissues with stratified squamous epithelium.[9] The immunological analysis shows linear deposition 
of IgA along the BMZ and circulating IgA antibodies to various antigens, most commonly identified as 97- 
and 120- kD of BP antigen 2 (BPAG2 or BP180). LABD occurring in children is called chronic bullous 
dermatosis in children (CBDC), typically characterized as tense blisters arranged in an annular pattern (“crown 
of jewels” or “string of pearls”) (Figure 1).[5] 

 

 
Figure 1. Linear Immunoglobulin A (IgA) [5] 

 
Epidemiology 
LABD can occur in both adults and children. LABD may appear after the age of 6 months and before 5 or 6 
years; it rarely persists beyond puberty. In contrast, the adult onset occurs after puberty or after the age of 60 
years.[5,6] 
 
Genetic Relationship and LABD 
Most previous studies of LABD in children and adults recently showed a correlation to human leukocyte 
antigen (HLA). In contrast to the populations of Polynesian, Japanese, and Chinese where this haplotype is 
absent, HLA B8 was prevalent in relatively high percentages in the UK. More recent studies in contrast have 
shown that children had significantly higher frequencies of HLA Cw7, HLA B8, and DR3. In adults, there 
were increasing frequencies of three haplotypes HLA Cw7, HLA B8, DR3, and DQ2.[5] 
 
Clinical Features 
Skin manifestations of LABD patients (Figure 2) are the same as those of Pemphigoid Bullosa, present as clear 
or hemorrhagic vesicles (or both) or bullae arising from normal skin, usually on an erythematous or urticarial 
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base. The bullae or vesicles are frequently tense and vary in size, and due to the coalescence of lesions, annular 
or polycyclic plaques frequently form. While in children, the lesions are localized primarily in the lower 
abdomen and perineal area, with extensive anogenital involvement. The blistering generally occurs in a 
“cluster of jewels” pattern, where new lesions develop at the margins of pre-existing lesions.[5,6] 
 
Diagnosis 
Overall clinical manifestations are needed to diagnose LABD, including patient history and physical 
examination, also histopathology, and immunofluorescence. The diagnosis is mostly determined by three 
parameters including clinical, histopathological, and immunological examination. The presence of 
subepithelial blisters represents the histopathologic appearance, with predominantly neutrophilic infiltration 
of the upper epidermis forming papillary microabscesses, whereas eosinophils and mononuclear cells may 
occasionally follow the inflammatory infiltrate. Direct immunofluorescence (DIF) examination on perilesional 
or healthy skin often shows IgA deposits along the BMZ in a linear pattern, while IgG, IgM, or C3 correlations 
are less frequently observed. DIF can sometimes be confused with DH when a linear IgA pattern is seen.[5] 
 
Dermatitis Herpetiformis (DH) 
Dermatitis herpetiformis (DH) is a frequent chronic blistering rash that occurs in people with celiac disease. 
In 1884, Louis Dühring identified the condition as a dermatological entity, four years before gastrointestinal 
manifestations of celiac disease were identified by Samuel Gee. Small intestinal biopsies from patients with 
DH in the 1960s revealed that the majority of them had villous atrophy, despite the absence of obvious 
gastrointestinal symptoms. In one-quarter of DH patients, the architecture of small intestinal villous is normal, 
with higher intraepithelial lymphocyte density, and this is later defined as celiac-type minor enteropathy.[12-
14] 
 
Epidemiology 
Gastrointestinal symptoms are uncommon in DH, about 75% of patients showed villous atrophy in the small 
intestine, while celiac-type inflammatory alterations were present in the remaining 25%.11 In a series of 
studies involving 76 patients with DH during childhood, it was found that most cases occurred at the age of 2-
7 years, and none occurred before the age of 10 months. DH is now recognized as a typical extraintestinal 
manifestation of celiac disease, which affects 10% of patients in Europe and North America.[11-13] 
 

 
Figure 2. Dermatitis herpetiformis lesion on an elbow and knee: observed the symmetrical distribution and 

erosion from scratching; c) Close-up view of small blisters; d) Immediate immunofluorescence [10] 
 
Clinical Features 
The itchy rash that appears on the elbows, extensor surfaces of the forearms, knees, buttocks, and sacrum 
region, is one of the clinical symptoms of DH (Figure 3). It is polymorphic, erythematous small blisters and 
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papules; however, erosion, crusting, and post-inflammatory hyperpigmentation frequently dominate the 
clinical signs and symptoms induced by significant itching and excruciating scratching. The rash location is 
fairly typical, and an itchy rash on the predominant skin site typically indicates the presence of DH. The rash’s 
severity tends to vary, and more severe rashes can also appear on other locations, such as the scalp, face, and 
upper back. Over the past few decades, the clinical features and the rash’s severity appear to be unaltered as 
seen in celiac disease.[11-13] 
 
Diagnosis 
Diagnosis is based on the clinical picture, including patient history, physical examination, also histopathology, 
and immunofluorescence. Since 1969, granular IgA deposits in the dermal papillae of DH patients have been 
identified using direct immunofluorescence. After that, these findings have specifically proved that the 
existence of granular IgA deposits in the papillary dermis is now required for the diagnosis of DH. Skin biopsy 
is collected from normal-appearing skin near the rash, for example, perilesional skin, because IgA deposits are 
more prevalent close to active lesions. DH has easily suspected if the patient has celiac disease and also skin 
manifestations.[11,14] 
 
Pemphigus Vulgaris (PV) 
Pemphigus vulgaris (PV) is an immunobullous mucocutaneous eruption with loose blisters and erosions, and 
it is most frequently caused by autoantibodies to desmoglein (Dsg) 1 and 3.[5] 
 
Epidemiology 
PV is a rare, chronic autoimmune blistering condition that also affects skin mucosal. The estimated incidence 
is about 0.1-0.5% per 100,000 population per year.15 PV is rare in children but may occur in < 12 years of age 
and adolescents (13-18 years) in comparison to adult PV. As a result of maternal antibodies crossing the 
placenta, cases of neonates and stillbirths have also been reported. The average age of onset for patients with 
childhood PV was 8.3 years.[5] 
 
Clinical Features 
The clinical feature is manifested by the appearance of superficial, thin-walled blisters on healthy skin and/or 
mucosa, which easily rupture and progressively expand, leaving large open regions. Nikolsky's sign, epidermal 
detachment induced by intense linear pressure on normal skin, is a typical feature of PV, but not 
pathognomonic.16 Another possible manifestation is Asboe-Hansen’s sign, an enlarged peripheral blister 
when pressed vertically. The predominant regions of skin lesions are on the urogenital, anus, palpebral, face, 
neck, chest, hands, and feet. PV begins in the oral cavity and spread to the gums and palate in more than 60% 
of cases. The nasal mucosa and conjunctiva are also frequently affected.[17] 
 

 
Figure 3. Extensive blisters on back [16] 
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Diagnosis 
Comprehensive clinical features, including the patient’s history and physical examination, also histology, and 
immunofluorescence, are needed to establish the diagnosis. PV should be diagnosed with a biopsy, as it is 
confirmed by histological studies and DIF. Intraepidermal blisters that contain eosinophils, and a superficial 
perivascular and deep inflammatory infiltrate, are characteristics of histopathological studies of PV. Linear 
intraepidermal intercellular IgG and C3 deposition are typically revealed by DIF examination. Circulating 
antibodies to hemidesmosome antigens are detected by indirect immunofluorescence using patient serum in 
70% of cases. Upon skin biopsy, a distinctive row of tombstones is visible.[16] 
 
Pemphigus Foliaceus (PF) 
Pemphigus foliaceous (PF) is an immunobullous skin eruption without the involvement of the mucous 
membrane that is typically due to antibodies to Dsg1. DIF creates a similar pattern to PV, although the bullae 
or blisters are usually shallower. PF is an autoimmune bullous disorder due to autoantibodies targeting Dsg1, 
usually marked by crusted plaques, erosions, and loose vesiculobulae.[19] 
 
Epidemiology 
The age range of pediatric patients diagnosed with PF was 22 months to 14 years, with an average of 6.2 years. 
Boys comprise the majority of patients with a male-female ratio was 1.25:1.[19] 
 
Clinical Features 
Children and adults have an identical clinical presentation of PV, with superficial blistering and crusted skin 
erosions in a seborrheic distribution, despite childhood PF having a distinctive pattern of “arcuate, circinate, 
or polycyclic lesions”. The diagnostic and immunological findings are the same across all age groups.[5] 
 

 
Figure 4. Erythematous annular and polycyclic plaques located on the trunk and proximal extremities.[19] 

 
Diagnosis 
The following criteria should be provided to diagnose PF, namely clinical symptoms, (patient’s history and 
physical examination); histopathological examination; direct and indirect immunofluorescence studies to 
detect autoantibodies. Histopathologic analysis of early blisters shows acantholysis of the upper epidermis, 
frequently causing subcorneal fissures and midlevel epidermal detachment.19,20 Deposition of IgG and C3 in 
intercellular space (ICS) staining is found by DIF, and it is termed as ‘chicken wire’.[15] 
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Paraneoplastic Pemphigus (PNP) 
Paraneoplastic pemphigus (PNP) is defined as a clinical syndrome that is not associated with direct tumor 
invasion or compression, but secondary to tumor secretion of peptides and functional hormones, or associated 
with immune cross-reactivity with normal host tissues.21 PNP is a blistering disease, a rare autoimmune 
condition marked by polymorphous skin lesions and chronic mucositis, frequently linked to benign and 
malignant hematological neoplasms and solid tumors.[22] 
 
Epidemiology 
The incidence and prevalence are uncertain.21 The previous studies had reported 500 cases of PNP and about 
3-5% of all cases of pemphigus. The median age of childhood PNP is 13–14 years, most commonly at age 
16.5 However, it also affects children and adolescents, especially when related to Castleman's disease. Race, 
ethnicity, or geographic differences as the risk factors of PNP have not been recognized.15 Non-Hodgkin's 
lymphoma is the most frequent underlying malignancy that causes PNP in adults, while in children is 
Castleman’s disease.[5,15] 
 
Clinical Features 
Severe stomatitis, which can affect adults and children, is the most common clinical symptom. However, the 
skin lesions in childhood PNP are more lichenoid than blistering, in contrast to the adult form.[5] 
 
Diagnosis 
The association between clinical presentations, histological analysis, and DIF will determine the diagnosis of 
PNP.24,25 In PNP, histopathological studies are various, including intraepidermal acantholysis (loss of cell-
cell adhesion), and necrosis of keratinocytes. DIF of mucosa and skin biopsies may show deposits of 
immunoglobulin G and complement components throughout the epithelial BMZ. Therefore, the correlation of 
clinical evaluation, histopathological examination, and immunofluorescence will determine the diagnosis.[26] 
 
Bullous Pemphigoid (BP) 
Bullous pemphigoid (BP) is an acquired autoimmune subepidermal blistering disease that affects the elderly 
and infrequently presents in children, which identified by circulating autoantibodies that target antigenic 
components specific to the skin and mucous basement membranes such as the 180-kDa BP antigen (collagen 
type XV11).[27] 
 
Epidemiology 
 It mostly appears in children above 8 years, and the mean age at onset of BP was 10 years, with female 
to male ratio was 2:1, and the 2-year-old patient was the youngest. Childhood BP is reported rapidly increasing 
and occurs in about 53% of cases within the first year of life.[28] 
 

 
Figure 5. Pemphigoid bullosa 5 
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Clinical Features 
Tense bullae and pruritus are the classic presentation of BP, which has a variable appearance in children. In 
one study of 78 patients reported two peaks of onset in childhood, with 53% of cases developing in the first 
year of life at a median age of 4 months, and the second peak occurring in 47% of cases at a median age of 8 
years. Acral involvement is quite common in infantile BP, and an increased number of vulvar involvements is 
seen in childhood BP. Neonatal cases have been reported, typically with maternal gestational pemphigoid.[5] 
 
Diagnosis 
The diagnosis of BP is based on the association between clinical and histological examination, and also DIF. 
Biopsy showed well-demarcated subepidermal blisters, superficial dermis showing minimal chronic 
perivascular inflammation with few eosinophils. The majority of patients who had DIF test on their perilesional 
skin had linear IgG deposition, and almost all of them had C3c.[28] 
 
Mucous Membrane (Cicatricial) Pemphigoid (MMP) 
MMP is a group of immunobullous subepidermal diseases frequently with scarring which had mucosal 
involvement, and it is very uncommon in children.[5] Nasopharynx, larynx, genitals, rectum, and esophagus 
are some mucosal areas that may be affected. It can lead to blindness by scarring the affected eye mucosa. This 
disease is considered an autoimmune disease marked by the production of autoantibodies against BMZ 
antigens such as BP180, BP230, and laminin 5.[29] 
 
Epidemiology 
The estimated incidence of MMP in France and Germany is 1.3 and 2.0 per 1 million people-years, 
respectively. The disease presents earlier onset than bullous pemphigoid, with a mean age between 60 and 65 
years. This disease is associated with HLA DQB1*0301.29 The age of onset of 18 cases in children with MMP 
in one review was 10.3 years (20 months to 18 years old).[5] 
 
Clinical Features 
The clinical manifestations of MMP affect the mucosa or mucous membranes of the conjunctiva and the oral 
cavity. In addition, it can also occur on the mucosa of the nasal cavity, esophagus, pharynx, and genitals.5 The 
oral cavity is the most typical location of MMP, and oral MMP is first presented as desquamative gingivitis. 
There have also been reports of ocular involvement, which can appear years after the first onset. The clinical 
manifestations of MMP in childhood are varied.[29] 

 
Figure 6. MMP on the conjunctival mucosa [29] 

 
Diagnosis 
Clinical characteristics, histological examination, and direct immunofluorescence are needed to make a 
diagnosis of MMP, based on a predominant mucosal lesion and also from DIF microscopy. It shows deposition 
of IgG, complement component 3, and IgA from perilesional specimens along the dermal-epidermal junction, 
and about 60% of serum samples may detect IgA autoantibodies.[29] 
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Epidermolysis Bullosa Acquisita (EBA) 
EBA is a rare autoimmune blistering skin disease, mostly caused by the production of type VII collagen 
autoantibodies, a key protein that connects the epidermis and dermis. It occurs very rarely in childhood.[30] 
 
Epidemiology 
There are two main types of EBA. First, the classic non-inflammatory mechanobullous variant, which is more 
usual in adults presenting as acral blisters with scarring. The second one is the inflammatory type which is 
more likely in children, especially above 5 years of age.[5] 
 
Clinical Features 
The criteria of McCuaig et al. are used to support childhood EBA diagnosis: (a) onset at 18 years of age or 
younger and not congenital; (b) negative family history of epidermolysis bullosa; (c) exclusion of other bullous 
diseases; (d) relatively difficult to respond to therapy; (e) mucocutaneous bullae, (f) mild microscopic findings 
of subepidermal blisters and/or inflammation; (g) direct immunofluorescence (DIF) and indirect 
immunofluorescence (IIF) of perilesional skin showing linear deposits at the dermo-epidermal junction (DEJ) 
of IgG or IgM, IgA, C3, fibrinogen, while IgG is deposited on the dermal split side in human skin; and (h) 
serum antibodies against collagen type VII (EBA antigen) are detected using Western immunoblot or enzyme-
linked immunosorbent assay (ELISA).[30] 
 

 
Figure 7. A classic variant of EBA. (a) Erythema and tension blisters on the knee 

B. Erythema and erosion on left hand.[32] 
 
Diagnosis 
 Diagnosing EBA only from clinical features is not possible, because of the wide variety of clinical 
features.32 Diagnosis of EBA consists of histopathological analysis and direct immunofluorescence (DIF) and 
indirect immunofluorescence (IIF), in which the subepidermal bullous dermatosis can be diagnosed. 
Histopathological analysis of injured skin in EBA patients has shown subepidermal cleavage with varied 
degrees of inflammatory infiltration. Linear deposition of IgG and C3 along the BMZ can be seen from the 
DIF of perilesional skin. IgA and/or IgM may occasionally be found on examination.[31] The summary of the 
autoimmune bullous disease in children is presented in Table 1 below, also its target antigens and the common 
clinical presentation.[33] 
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Table 1. Autoimmune blister disease in children, target antigen and common clinical features.[33] 

 
 
CONCLUSION 
Autoimmune blistering or bullous disease is rare in children, but it can affect their long-term quality of life. 
Clinical knowledge regarding disease presentation and treatment are essential. Autoimmune bullae or blisters 
in children can be grouped into 8 diseases, namely: Linear Immunoglobulin A Bullous Dermatosis (LABD), 
Dermatitis Herpetiformis (DH), Pemphigus vulgaris (PV), Pemphigus Foliaceus (PF), Paraneoplastic 
Pemphigus (PNP), Bullous Pemphigoid (BP), Mucous Membrane (Cicatricial) Pemphigoid (MMP), and 
Epidermolysis bullosa acquisita (EBA). Clinical examination, histopathological, and immunological features 
often overlap, but diagnostic skills are needed as a clinician to provide appropriate management. 
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