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ABSTRACT

This study presents a case of linear immunoglobulin A dermatosis-like epidermolysis bullosa acquisita in a 4-

year-old girl showing rapid, widespread and inflammatory skin lesions. The diagnosis was confirmed by histopa-

thology, direct and indirect immunofluorescence, various immunoblotting analyses and enzyme-linked immuno-

sorbent assays. Despite the severe clinical manifestations, the disease was successfully controlled by

combination therapy of oral prednisolone and dapsone.
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INTRODUCTION

Epidermolysis bullosa acquisita (EBA) is a rare, chronic, auto-

immune, blistering disease of the skin and mucous mem-

branes. In most cases, EBA begins between the fourth and

fifth decade. There are two major clinical types: mechanobul-

lous EBA observed in approximately one-third of the patients,

and inflammatory EBA in two-thirds of the patients.1 Childhood

EBA is infrequent and has variable presentations. Hereby, we

present a girl patient with generalized inflammatory EBA with

linear immunoglobulin (Ig)A dermatosis (LAD)-like clinical fea-

tures.

CASE REPORT

A previously healthy 4-year-old Caucasian girl presented in

2011 with a 1.5-month history of small itchy papules on the

face. The patient was diagnosed with impetigo by a pediatri-

cian, and treated with topical antibiotics. However, the skin

lesions aggravated. Because vesicles appeared on the face,

the patient was referred to a dermatologist. The facial skin

lesions regressed initially with oral amoxicillin/clavulanate with

topical mupirocin and fusidic acid. However, in the course of a

few days, the patient developed widespread pruritic erythemas

with tense vesicles on the trunk and extremities.

The patient was then referred to us and was hospitalized.

On physical examination, the normally developed child showed

difficulty in breathing through the nose, red throat and enlarged

tonsils, as well as bilaterally palpable inguinal lymph nodes of

rice grain size. Extensive exudative erythemas with multiple

erosions and sporadic vesicles located mainly on peripheries

of the erythemas were present on the face (Fig. 1a,b). One

vesicle was found on the lower lip. Disseminated nummular

erythematous and desquamating skin lesions with vesicles up

to 10 mm in size were observed on the trunk and extremities

(Fig. 1c,d). Sharply demarcated erythematous papules with

5-mm vesicles were found on the perianal area and around the

labia major. Vesicles were also present on the palms and the

right sole.

Laboratory investigations revealed increased levels of total

IgE (925.3 kIU/L), lactate dehydrogenase (271 U/L) and crea-

tine kinase (29 U/L). Enzyme-linked immunosorbent assays

(ELISA) for BP180 and BP230 (MBL, Nagoya, Japan) showed

negative results. Histopathological examination for the skin

biopsy taken from the trunk revealed massive infiltrate of neu-

trophils and eosinophils in the upper dermis with minimum

subepidermal separation (Fig. 2a,b). Direct immunofluores-

cence (IF) on perilesional skin showed linear deposits of IgG

and C3 at the basement membrane zone (BMZ). Indirect IF of

normal human skin detected circulating IgG anti-BMZ antibod-

ies at a titer of 1:80, which reacted with the dermal side of

1 mol/L NaCl-split normal human skin.

Although the age and the clinical presentation of the patient

favored the diagnosis of LAD, absence of IgA deposition to

BMZ impelled further immunological investigations to confirm

the diagnosis. Repeated indirect IF detected IgG anti-BMZ
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antibodies at a titer of more than 9160 (Fig. 2c), which reacted

with the dermal side of split skin (Fig. 2d). No IgA antibodies

were detected.

By IgG immunoblotting of normal human dermal extracts,

the patient serum reacted with the 290-kDa EBA antigen (type

VII collagen) as well as with 200-kDa protein (laminin-c1 [p200])

(Fig. 3, lane 4 in immunoblotting of dermal extract). Extensive

immunoblotting analyses showed no positive reactivity with

other skin antigens, including BP230, BP180, envoplakin and

periplakin, desmoglein-1 and -3, LAD-1, laminin-c1 (p200) and

laminin-332. Finally, commercially available IgG ELISA using

NC1 and NC2 domains of human type VII collagen (MBL)2 also

showed positive reactivity (index value, 56.78; cut-off value,

<6.14). These immunoblotting and ELISA results, together with

the histopathological and IF findings, confirmed the diagnosis

of EBA.

Although oral prednisone 0.7 mg/kg per day with deslorata-

dine 3.75 mg/day and potential topical corticosteroid was ini-

tially effective on the skin lesions, new lesions developed.

Because the serum levels of methemoglobin and glucose-6-

phosphate-dehydrogenase were normal, dapsone was admin-

istrated in alternating doses of 25 mg (1 mg/kg) and 37.5 mg

(1.5 mg/kg) every other day, combined with ascorbic acid

500 mg/day. Prednisone was reduced to 0.35 mg/kg per day

and desloratadine 3.75 mg/day continued. This therapy

resulted in complete remission. Prednisone was tapered and

stopped in 9 months, and dapsone continued for 16 months.

The patient remained in remission for 2 years.

DISCUSSION

Epidermolysis bullosa acquisita presents a spectrum of clinical

features from a non-inflammatory disease characterized by

blisters, scars and milia on the trauma-prone areas to inflam-

matory disease showing generalized inflammatory and blister-

ing skin lesions.3 Thus, EBA is classified into two major clinical

subtypes: classical mechanobullous type and inflammatory

type. The latter type resembles other autoimmune blistering

diseases, and can be subclassified to bullous pemphigoid-like

EBA, mucous membrane pemphigoid-like EBA, Brunsting–

Perry pemphigoid-like EBA and LAD-like EBA.1 Childhood EBA

(a) (b)
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Figure 2. Results of histopathological and immunofluores-

cence (IF) studies. (a,b) Histopathology (hematoxylin–eosin, ori-
ginal magnifications: [a] 950; [b] 9100). (c) Indirect IF of

normal human skin. (d) Indirect IF of 1 mol/L NaCl-split normal
human skin.

Figure 3. Results of immunoblotting, dermal extracts. Our
patient’s serum (lane 4) reacted with the 290-kDa epidermoly-

sis bullosa acquisita (EBA) antigen (type VII collagen) and 200-

kDa protein (laminin-c1 [p200]), while control EBA serum (lane

1) reacted only with the 290-kDa EBA antigen and control anti-
laminin-c1 pemphigoid (p200) serum (lane 2) only with the 200-

kDa protein (p200). Arrows indicate the 290-kDa EBA antigen

and the 200-kDa anti-p200 pemphigoid antigen. Ig, immuno-
globulin.
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Figure 1. Clinical features. (a,b) Skin lesions on the face. (c,d)
Skin lesions on the buttocks.
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usually shows generalized and inflammatory LAD-like skin

lesions with frequent severe involvement of mucosal mem-

branes.4–8 However, childhood EBA generally responds well to

conventional therapy, needs no immunosuppressives and

shows better prognosis than adult EBA.

In a previous study for 14 patients with childhood EBA, five

patients each had LAD-like and bullous pemphigoid-like EBA,

and four patients had the classical mechanobullous form.4 A

review for 33 patients with childhood EBA also demonstrated

prevalence of inflammatory EBA, common mucosal involve-

ment and better response to conventional therapies than adult

EBA.8

Regardless of their phenotypes, all EBA patients have au-

toimmunity to type VII collagen and diminished function of

anchoring fibrils.3 Destruction or diminished function of anchor-

ing fibrils clinically results in skin fragility, blisters, erosions,

scars, milia and nail loss, which are also seen in dystrophic

epidermolysis bullosa hereditaria. At present, clinical, histo-

pathological and immunofluorescence findings are not suffi-

cient to distinguish EBA from other blistering diseases. In

addition, some cases of subepidermal blistering diseases

showed immunological reactivity with more than two antigens.

Indeed, EBA was associated with other subepidermal blistering

diseases, which had autoantibodies to laminin-332, BP180,

BP230 and laminin-c1 (p200),9–13 just as IgG antibodies against

both EBA antigen and p200 were demonstrated by immuno-

blotting in our patient. Therefore, immunoblotting and other

molecular studies are necessary.

Yaoita et al.14 and Gammon et al.15 proposed guidelines for

the diagnosis of EBA: (i) a bullous disorder within the defined

clinical spectrum; (ii) lack of family history of a bullous disorder;

(iii) histopathology revealing a subepidermal blister; (iv) a posi-

tive direct IF of perilesional skin with IgG deposits to BMZ; (v)

immunoelectron microscopy of perilesional skin indicating

localization of IgG deposits within the lower lamina densa and/

or sublamina densa zone of BMZ; and (vi) alternative laboratory

tests for item (v). As the sixth criterion, our study included indi-

rect IF of 1 mol/L NaCl-split normal human skin, immunoblot-

ting and ELISA.

Similar to diagnosis, treatment of EBA is also challenging.

According to the algorithm for treatment of EBA as proposed

by Ishii et al.,3 mild and moderate forms of EBA are treated

with systemic corticosteroids and colchicine as the first choice

of adjuvant therapy, while combination of systemic corticoster-

oids with immunosuppressive agents such as methotrexate,

azathioprine and cyclophosphamide is introduced in treatment

of intractable forms of disease.

In cases of inflammatory EBA with neutrophilic infiltrate in

the dermis, like in our case, dapsone is effective. For this ther-

apy, determination of glucose-6-phosphate-dehydrogenase is

mandatory, and regular monitoring of serum methemoglobin is

necessary during the treatment. Additionally, for patients with

severe and refractory EBA, i.v. Ig and rituximab are promising

therapies.
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