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SIGNIFICANCE
Epidermolysis bullosa acquisita in childhood appears to be 
different from in adults. In our study, the participants span-
ned an age range of 3 to 16 years, comprising 3 male and 4 
female individuals. Children usually presented with inflam-
matory skin lesions on flexural or intertriginous areas. The 
distribution of mucosal lesions could be random. Patholo-
gically, except for subepidermal blistering, the infiltrating 
cells in the dermis were predominantly neutrophils. In the 
study cohort paediatric epidermolysis bullosa acquisita was 
less comorbid with other disorders compared to Western 
countries, such as inflammatory bowel disease and thyroi-
ditis. Relapse was mainly due to reduction and cessation of 
glucocorticoids. 
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Epidermolysis bullosa acquisita (EBA) rarely develops 
in childhood. This study retrospectively recruited pa-
ediatric patients with EBA (age ≤ 16 years), diagnosed 
by clinical and histopathological features and results 
of immunofluorescence, immunoblotting and enzyme-
linked immunosorbent assay (ELISA), and reviews 
their clinical manifestations, histopathology, immuno-
logical features, and responses to various treatments. 
All  7  included  patients  presented  with  inflammatory 
EBA. Among them, 3 had a bullous pemphigoid-like 
phenotype. Pathologically, in addition to dermal–epi-
dermal blistering, in all patients, the distribution of 
neutrophils was superficial perivascular or interstitial, 
or in the dermal papilla. Mixed neutrophils and eosi-
nophils were detected in 2 of the 3 patients with bul-
lous pemphigoid-like phenotypes. In addition to treat-
ment with glucocorticoids, dapsone was administered 
in 4 patients, while thalidomide and sulfasalazine were 
administered in 1 patient. All patients responded to 
the these therapies. Relapse was mainly due to reduc-
tion and cessation of glucocorticoids. In conclusion, 
EBA in childhood may be unique, and thus distinct from 
its adult counterpart. Specific treatment and follow-up 
protocols are required for therapy of this rare autoim-
mune skin disease in children.
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Epidermolysis bullosa acquisita (EBA) is a rare, 
acquired, chronic autoimmune bullous disease 

(AIBD) characterized by autoantibodies (mainly im-
munoglobulin G (IgG) class) targeting type VII collagen 
(COL7) (1). EBA was most likely first reported by Elliot 
in 1895 as a non-hereditary epidermolysis bullosa after 
excluding other known bullous diseases (2). The term 
“epidermolysis bullosa acquisita” was first proposed by 
Kablitz (3). In 1971, Roenigk et al. (4) established the 
first diagnostic criteria for EBA. However, the incidence 
and prevalence of EBA remain unknown and appear to 
be different in different populations. An incidence rate 
between 0.2 and 1.1 new cases per million/year in Singa-

pore, Kuwait, France and Germany has been reported (5, 
6). Hübner et al. (7) reported that the prevalence of EBA 
among individuals under 18 years old is 1.2 patients per 
million children in Germany. A meta-analysis revealed 
that EBA affects all age groups (median 50 years, range 
1–94 years) with an equal sex distribution (8). EBA has 
sometimes been associated with other chronic inflam-
matory diseases, such as Crohn’s disease, other AIBDs, 
thyroiditis, immune dysregulation, polyendocrinopathy, 
enteropathy, X-linked (IPEX) syndrome, coeliac disease, 
alopecia areata, hepatitis C virus infection, and rheuma-
toid arthritis (9, 10). 

Clinically, EBA is subdivided into an inflammatory and 
a non-inflammatory phenotype (11). Non-inflammatory 
EBA causes blisters and skin fragilities in trauma-prone 
positions, such as acral areas and the extensor skin surface. 
This phenotype is characterized by dystrophic changes, 
including milia and atrophic scars, pigmentary chang es, 
loss of nails, digital contractures, and oesophageal stric-
tures. In the inflammatory forms, blisters occur in both 
non-traumatic and trauma-prone areas, which generally 
heal with minimal scarring and milia formation. The  
inflammatory form can mimic almost all other chronic 
bullous diseases, and its clinical differentiation from 
bullous pemphigoid (BP), Brunsting-Perry pemphigoid, 
and linear immunoglobulin A (IgA) bullous dermatosis 
(LABD) may be difficult (11, 12). However, the mani-
festation of the disease may change with its course, and 
the characteristics of the 2 aforementioned phenotypes 
may coexist in the same patient (mixed phenotype). No 
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significant differences between non-inflammatory and 
BP-like EBA were found previously, in terms of sex, age 
of onset, oral involvement, enzyme-linked immunosor-
bent assay (ELISA) titres, or time to remission (6, 13). 
Inflammatory EBA is more common in children, and 
more often presents like other inflammatory blistering 
diseases, with more frequent mucosal involvement than 
the classic non-inflammatory EBA frequently seen in 
adults. Childhood EBA seems to have a more favourable 
prognosis and course compared with its adult counterpart, 
both in rates of remission and in terms of control with 
pharmacotherapy (14).

The aims of this study are to analyse the clinical pre-
sentation, pathological manifestations, immunological 
features, responsiveness to treatment, and prognosis 
of 7 patients  diagnosed with EBA at the Department 
of Dermatology of Peking University First Hospital, 
Beijing, China.

MATERIALS AND METHODS

Study design and subjects

All data were collected retrospectively from the medical records 
of non-adult patients (age ≤ 16 years) diagnosed with EBA over a 
17-year period (January 1, 2003–January 1, 2021) at the Depart-
ment of Dermatology of Peking University First Hospital, Beijing, 
China, also known as the National Clinical Research Center for 
Skin and Immune diseases, which is a referral centre for rare di-
seases. The EBA diagnosis was confirmed by clinical, histological 
features, immunofluorescence, immunoblot analyses, and ELISA 
in compliance with the diagnostic criteria for EBA developed by 
the International Bullous Diseases Group (11). EBA was clinically 
classified into the following phenotypes: non-inflammatory, in-
flammatory (BP-like, LABD-like, and Brunsting-Perry-like pheno-
types), or mixed (11). In the S3 guideline for mucous membrane 
pemphigoid (MMP) (15, 16), there is a widely accepted consensus 
that the specific autoantibody reactivity and immunoglobulin class 
profile should not be considered or specified when determining 
the terminology and classification of MMP. Consequently, patients 
with predominant mucosal lesions are now diagnosed with MMP, 
regardless of the targeted antigens. Patients previously classified 
as having MMP-like EBA are now categorized as MMP. There-
fore, this paper does not include MMP-like EBA as one of the 
phenotypes of EBA. Patients were directly classified as having 
inflammatory EBA without further classification if inflammatory 
EBA phenotypes had no characteristics of BP or Brunsting-Perry 
pemphigoid, or the immunofluorescence (IF) for IgA antibody 
was negative. All patients included in this study provided written 
informed consent.

Data collection

Demographic and clinical data were retrospectively recorded from 
clinical charts completed at the initial visit and at each subsequent 
follow-up visit. Data on rash and oral lesions were obtained from 
clinical photographs taken at the time of the patients’ first visit.

Biopsy was followed by direct immunofluorescence (DIF) assay 
for IgG, IgA, IgM, and C3 of skin samples. Indirect immunofluore-
scence (IIF) analyses of normal human skin and 1 M NaCl-split-
human skin (ss-IIF) for both IgG and IgA antibodies were then 
conducted. Immunoblotting was carried out using normal human 
epidermal extract to identify the presence of autoantibodies 

against desmoglein (Dsg)1, Dsg3, BP180, BP230, envoplakin, and 
periplakin in the patient’s serum. Immunoblotting analysis was 
performed to detect antibodies against COL7 and laminin γ1 using 
normal human dermal extracts. Furthermore, ELISAs of the re-
combinant non-collagenous 16A domain of BP180 (cut-off values:  
IgG <  index 20) (Euroimmun, Lűbeck, Germany), BP230 C-
terminal domains (cut-off values: IgG <  index 20) (Euroimmun), 
COL7 non-collagenous (NC) 1 and NC2 domains (cut-off values: 
IgG <  index 6.14) (MBL, Nagoya, Japan) were performed. We 
analyzed the suspected cases using the immunoblot strips kindly 
provided by Dr. Lars Komorowski at Euroimmun, Germany, which 
contained COL7.

The observation endpoints for EBA were defined by modify-
ing the terms for BP recommended by an international panel of 
experts (17). Complete remission off therapy (CR) was defined 
as the absence of new or established lesions for at least 2 months 
without treatment. Complete remission on minimal therapy (CRT) 
referred to the absence of new or established lesions while receiv-
ing minimal therapy for at least 2 months. Partial remission off 
therapy (PR) described transient new lesions that healed within  
1 week without treatment for at least 2 months. Partial remission 
on minimal therapy (PRT) was defined as the presence of transient 
new lesions that healed within 1 week while receiving minimal 
therapy for at least 2 months.

RESULTS

Screening for paediatric patients with epidermolysis 
bullosa acquisita
Seven patients diagnosed with EBA were enrolled in the 
study. It is notable that these patients showed no evidence 
of systemic lupus erythematosus.

Baseline characteristics
Median age at disease onset was 10.7 (range 3–16) 
years, with 3 (3/7) male and 4 (5/7) female patients. All 
children presented with inflammatory EBA, 3 of whom 
had a BP-like phenotype (Table I). Most patients had no 
apparent cause. One patient (patient 3) had received an 
anti-influenza vaccine 1 day before disease onset, which 
may be a possible cause.

Three patients had an additional diagnosis; 2 had 
atopic dermatitis (AD) and 1 had eczema (Table I). One 
patient (patient 7) had paroxysmal abdominal pain before 
and during the onset of EBA. Post-treatment, the rash 
was improved, and the abdominal pain was relieved.  

Table I. Demographic and clinical characteristics of 7 paediatric 
epidermolysis bullosa acquisita patients

Pat. 
No.

Sex/Age 
(years) Clinical type 

Additional 
diagnosis

Follow-up 
duration, 
days

1 M/15 Inflammatory phenotype Unknown 30 
2 F/15 BP-like phenotype AD 388 
3 M/12 Inflammatory phenotype None 3832 
4 F/6 Inflammatory phenotype Eczema 855 
5 M/8 BP-like phenotype AD/allergic asthma 595 
6 F/16 Inflammatory phenotype None 518 
7 F/3 BP-like phenotype Abdominal pain 420 

BP: bullous pemphigoid; AD: atopic dermatitis; M: male; F: female.

http://medicaljournalssweden.se/actadv
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Nevertheless, this patient did not visit a gastroentero-
logist and thus had no digestive diagnosis. In addition, 
2 patients with BP-like EBA had a history of AD and 
allergies. None of the patients had any comorbidities, 
such as inflammatory bowel disease (IBD), diabetes 
mellitus, thyroiditis, other AIBDs, rheumatoid arthritis, 
cryoglobulinaemia, psoriasis, cancer, or haemophilia A. 

Although these patients were diagnosed with inflam-
matory EBA, they showed different degrees of skin 
fragility. The lesions in children were most likely to start 
at a site easily stimulated by external forces, including 
the back of the hands (patients 1 and 3), lower eyelid 
(patients 2 and 7), perioral region (patients 4 and 5), 
and oral cavity (patient 6). On the trunk, the flexural 

Fig. 1. Clinical manifestations of 7 paediatric cases of epidermolysis bullosa acquisita. The skin lesions are distributed in the flexural or 
intertriginous areas of the body, including the: (a) armpit, (b) cleavage, (c) navel, (d) neck and (e) groin. (e) Lesions are located on the extensor 
surfaces of the extremities. We have obtained permission from the parents for the clinical photos and laboratory data to be featured in papers, 
magazines, or any other works or products.

Table II. Immunopathological features of 7 paediatric epidermolysis bullosa acquisita patients

Pat. No.

Immunofluorescence ELISA Immunoblotting

DIF IIF ss-IIF BP180 BP230 COL7 Epidermal extract Dermal extract

1 IgG –
IgA –
C3 –

IgG + 1:160 BMZ
IgA –
C3 –

IgG + 1:160 dermal
IgA –
C3 –

< 2 8.99 104.78 Negative IgG 290 kDa

2 NA IgG + 1:160 BMZ
IgA –
C3 –

IgG + 1:160 dermal
IgA –
C3

< 2 4.14 63.40 Negative IgG 290 kDa

3 IgG + BMZ
C3 + BMZ
IgA –

IgG + 1:160 BMZ
IgA –
C3 –

IgG + 1:160 dermal
IgA –
C3

< 2 < 2 37.73 Negative IgG 290 kDa

4 C3 + BMZ 
IgG –
IgA –

IgG + 1:40 BMZ
IgA –
C3 –

IgG + 1:40 dermal
IgA –
C3 –

6.08 < 2 19.43 Negative IgG 290 kDa

5 IgG + BMZ
C3 + BMZ
IgA –

IgG + 1:160 BMZ
IgA –
C3 –

IgG + 1:160 dermal
IgA + 1:8 dermal
C3 –

< 2 2.54 111.09 Negative IgG 290 kDa
IgA 290 kDa

6 IgG –
IgA –
C3 –

IgG + 1:160 BMZ
IgA –
C3 –

IgG + 1:160 dermal
IgA –
C3 –

< 2 3.01 96.28 Negative IgG 290 kDa

7 NA IgG + 1:160 BMZ
IgA –
C3 –

IgG + 1:160 dermal
IgA –
C3 –

18.66 9.22 47.4 Negative IgG 290 kDa

ELISAs of the recombinant non-collagenous 16A domain of BP180 (cut-off values: IgG < index 20), BP230 C-terminal domains (cut-off values: IgG < index 20) were 
performed using commercial diagnostic kits purchased from Euroimmun, Lűbeck, Germany. ELISAs of the type VII collagen (COL7) non-collagenous (NC) 1 and NC2 
domains (cut-off values: IgG < index 6.14) was performed using a diagnostic kit purchased from MBL, Nagoya, Japan.
DIF: direct immunofluorescence; IIF: indirect immunofluorescence; ss-IIF: indirect immunofluorescence on salt-split skin; ELISA: enzyme-linked immunosorbent 
assay; BP: bullous pemphigoid; BMZ: basement membrane zone.

http://medicaljournalssweden.se/actadv


A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

 Y. Zhang et al. “Clinical features of paediatric EBA”4/7

Acta Derm Venereol 2024

or intertriginous areas were often involved, such as the 
armpit, cleavage, navel, groin and neck (Fig. 1a–d). Re-
garding the extremities, the extensor surfaces were the 
most commonly and severely affected sites. Extremity 
lesions in 4 patients were predominantly located on the 
extensor side (Fig. 1e).

The most easily affected parts for mucosa were dif-
ferent. Six patients with EBA had mucosal involvement. 
In 2 patients (patients 2 and 3), only oral mucosal sites 
were affected; in 1 patient (patient 1), the vulva and anus 
were affected; and in 3 patients (patients 5, 6 and 7), 
both sites were involved. No predominance of any oral 
mucosal lesion on a particular area of the oral mucosa 
was observed.

Histopathological features and immunological findings
Subepidermal blisters were found in 6 patients (patients 
1, 2 and 4–7). The other patient (patient 3) showed va-
cuolar alteration along the dermal–epithelial junction. 
In all patients, neutrophils had a superficial perivascular 
or interstitial distribution or such in the dermal papilla, 
while there were mixed neutrophils and eosinophils in 
2 of 3 BP-like phenotypes (patients 2 and 5).

DIF was performed in 6 patients with EBA. Two of 
these patients showed IgG deposition to the basement 
membrane zone (BMZ), and 3 showed C3 deposition; 
no patients showed IgA deposition (Table II). For IIF of 
normal human skin, all patients showed IgG anti-BMZ 
antibodies (Fig. S1). In ss-IIF, all patients had IgG loca-
ted at the dermal side at titres from 1:40 to over 1:160, 
while 1 patient showed IgA reactivity with dermal side, 
at a very low titre of 1:8 (Table II, Fig. 2). 

No EBA sera reacted with epidermal autoantigens 
by immunoblotting (Table II). However, on the normal 
human dermal extracts, IgG antibodies to the 290-kDa 
COL7 were detected in all patients (Fig. 3). IgA anti-
bodies were detected in 1 patient (patient 5) at a titre of 
1:5. In contrast, IgG reactivity with laminin γ1 was not 
detectable in any of the patients using normal human 
dermal extracts (Fig. 3).

Fig. 2. Indirect immunofluorescence on salt-split skin of 7 paediatric cases of epidermolysis bullosa acquisita. Circulating immunoglobulin 
G (IgG) autoantibodies were found to bind to the dermal side of 1M NaCl-split normal human skin through indirect immunofluorescence at a serum 
dilution of 1:40. Pictures 2a-2g: patients 1-7  (original magnification, ×100).

Fig. 3. Immunoblotting of normal human dermal extract. Serum from 
the patients (lanes 2–8) demonstrated a reaction with 290 kDa type VII 
collagen. Lane 1 was a negative control, while lane 9 served as a positive 
control with a confirmed case of epidermolysis bullosa acquisita. Lane 10 
served as a control with the primary antibody against anti-laminin γ1.

http://medicaljournalssweden.se/actadv
https://doi.org/10.2340/actadv.v104.11917


A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

5/7  Y. Zhang et al. “Clinical features of paediatric EBA”

Acta Derm Venereol 2024

Therapies and outcomes
The therapeutic regimen depended on the severity of 
the disease, patient-specific characteristics, and patients’ 
preferences (Table III). Systemic corticosteroids were 
administered in 5 patients. One patient did not receive 
systemic corticosteroids because no consent was granted 
by the parents. The other patient responded quite well to 
dapsone, with no need for administration of corticoste-
roids. Dapsone was used in 4 patients, and thalidomide 
and sulfasalazine were each used in 1 patient. All patients 
responded to these therapies.

At the final follow-up visit, CR was observed in 43% 
of individuals (3/7), while PRT was present in 14% (1/7). 
The times to achieve CR for patients 3, 4, and 5 were 
370, 395, and 580 days, respectively. Patient 4 stopped 
glucocorticoid herself when the dose tapered to 2 mg/
day, and the disease relapsed after 5 months. We tried to 
stop the glucocorticoid, only use sulfasalazine at 0.25 g/
day as maintenance therapy for patient 7, who reached 
PRT, but the disease relapsed 1 month after stopping 
the steroid. The condition recurred twice during drug 
reduction in patient 2, who was one of the patients who 

Table III. Therapies and outcomes

Pat No.
Drugs and the  
controlled dose Tapering schedule

Treatment 
at last 
follow-up

Days to:

CR CRT PR PRT Relapse/flare

1 DAP 100 mg/day
Prednisolone 40 mg/day

LFU LFU LFU LFU LFU LFU LFU

2 DAP 150 mg/day
THA 75 mg/day

DAP 150 mg/day, THA 75 mg/day for 14 days;
DAP 150 mg/day, THA 50 mg/day for 45 days;
DAP 150 mg/day for 28 days;
DAP 100 mg/day for 22 days, new lesions appeared on the face;
DAP 150 mg/day for 84 days;
DAP 100 mg/day for 97 days;
DAP 75 mg/day for 53 days, new lesions appeared on the head;
DAP 150 mg/day.

DAP 150 mg/
day

– – – – Two times during 
drug reduction

3 DAP 50 mg/day DAP 50 mg/day for 42 days;
DAP 25 mg/day for 296 days;
stop therapy.

Withdrawal 370 61 – – –

4 MPD 10 mg MPD 10 mg/day for 62 days;
MPD 8 mg/day for 91 days;
MPD 4 mg/day for 90 days;
MPD 2 mg/day for 92 days;
stop therapy for 152 days then relapse;
MPD 8 mg/day, DAP 25 mg/day for 182 days;
MPD 4 mg/day, DAP 25 mg/day for 186 days;
DAP 25 mg/day.

DAP 25 mg/
day

395 124 – – One time. Five 
months after stop 
methylprednisolone. 
487 days from first 
therapy.

5 PDS 20 mg PDS 20 mg/day for 14 days;
PDS 17.5 mg/day for 31 days;
PDS 15 mg/day for 35 days;
PDS 12.5 mg/day for 42 days;
PDS 10 mg/day for 180 days;
PDS 5 mg/day for 217 days;
stop therapy.

Withdrawal 580 184 – – –

6 PDS 30 mg/day DAP  
100 mg/day

PDS 30 mg/day, DAP 100 mg/day for 14 days;
PDS 25 mg/day, DAP 100 mg/day for 14 days;
PDS 20 mg/day, DAP 100 mg/day for 35 days;
PDS 17.5 mg/day, DAP 100 mg/day for 45 days;
PDS 15 mg/day, DAP 100 mg/day for 61 days;
PDS 12.5 mg/day, DAP 100 mg/day for 92 days;
PDS 10 mg/day, DAP 100 mg/day for 55 days then relapse;
PDS 20 mg/day, DAP 150 mg/day for 61 days;
PDS 17.5 mg/day, DAP 150 mg/day for 61 days;
PDS 15 mg/day, DAP 150 mg/day.

DAP 150 mg/
day
PDS 15 mg/
day

– – – – One time during 
drug reduction

7 MPD 28 mg/day 
Sulfasalazine 0.75 g/day

MPD 28 mg/day, SSZ 0.75 mg/day for 14 days;
MPD 24 mg/day, SSZ 0.75 g/day for 15 days;
MPD 20 mg/day, SSZ 0.75 g/day for 24 days;
MPD 16 mg/day, SSZ 0.50 g/day for 31 days;
MPD 12 mg/day, SSZ 0.25 g/day for 30 days;
MPD 8 mg/day, SSZ 0.25 g/day for 40 days;
MPD 4 mg/day, SSZ 0.25 g/day for 52 days;
MPD 2 mg/day, SSZ 0.25 g/day for 113 days;
SSZ 0.25 g/day for 31 days then relapse;
MPD 4 mg/day, SSZ 0.50 g/day for 35 days;
MPD 2 mg/day, SSZ 0.50 g/day for 35 days;
MPD 1 mg/day, SSZ 0.25 g/day.

MPD 1 mg/d
SSZ 0.25 g/d

– – – 176 One time. One 
month after stop 
glucocorticoid. 350 
days from first 
therapy.

LFU: lost to follow-up; DAP: dapsone; THA: thalidomide; MPD: methylprednisolone; PDS: prednisone; SSZ: sulphasalazine; CR: complete remission off therapy; 
CRT: complete remission on minimal therapy; PR: partial remission off therapy; PRT: partial remission on minimal therapy; NA: not available.

http://medicaljournalssweden.se/actadv
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did not use systemic corticosteroids. Patient 1 was lost 
to follow-up. Among the 4 patients with relapse, 2 cases 
(patients 2 and 6) were due to glucocorticoid reduction, 
and 2 cases (patients 4 and 7) were caused by discon-
tinuation of the glucocorticoid. Notably, patient 4 had 
a history of cold before the relapse, which might be a 
reason for this development.

The most common complications caused by the 
EBA treatments applied, were obesity and Cushing’s 
syndrome, which were detected in 3 patients. No other 
side-effects of systemic corticosteroids, such as infec-
tions, gastric ulcers, and osteoporosis, were found during 
follow-up. 

DISCUSSION

EBA is a rare autoimmune bullous disease resulting in 
vesicle and bullae formation on the skin and erosions 
on the mucous membranes. The diagnosis of paediatric 
inflammatory EBA can be challenging, as it shares 
clinical and histopathological features with other bullous 
diseases, such as BP and LABD. If available, histopatho-
logy, DIF, IIF with salt-split skin, immunoblotting and 
ELISA are useful diagnostic tests.

In our study, the participants spanned an age range of 
3 to 16 years, comprising three male and four female in-
dividuals. All patients in this study cohort presented with 
inflammatory type EBA. Children usually presented with 
inflammatory skin lesions on flexural or intertriginous 
areas with/without mucous membrane lesions. The dist-
ribution of EBA lesions in the mucosa may be random, 
which is also easily overlooked. Histopathologically, 
except for subepidermal blistering, the infiltrating cells 
in the dermis were predominantly neutrophils. Paediatric 
EBA in the current study cohort is less comorbid with 
other disorders compared to Western countries, such as 
IBD and thyroiditis. The relapse was mainly due to the 
reduction and cessation of glucocorticoids. Therefore, 
the clinical presentations, pathological manifestations, 
responsiveness to treatment, and prognosis of children 
with EBA are different from those of adults. Specific 
treatment and follow-up characteristics are required for 
this rare autoimmune skin disease in children.

One patient (patient 3) had a clear history of influenza 
vaccination. To the best of our knowledge, no cases of 
influenza vaccine-induced EBA have been reported pre-
viously. However, several reports have been published 
of BP caused by vaccines (18–22), probably through 
immune system stimulation by an unexplained mecha-
nism. Thus, we suspect that vaccination might have 
caused EBA by enhancing an autoimmune response in 
an immunologically predisposed individual. Treatment 
of this patient achieved a considerable beneficial effect; 
the disease was controlled with dapsone, 50 mg/day, 
and the drug was stopped entirely after 1 year, with no 
recurrence thereafter.

Only 1 patient (patient 7) had symptoms of abdominal 
pain. Colonoscopy or intestinal histopathological exami-
nations were not performed due to the few complaints of 
related symptoms, so that subclinical involvement might 
have been missed. Korean researchers reported that none 
of the patients in their cohort had EBA with comorbid 
IBD (6) due to the lower prevalence of IBD in Korea and 
the differences in the IBD-associated genomics between 
Korea and Western countries (23). These reasons may 
explain the low incidence of IBD among EBA patients 
in our cohort.

Most types of infiltrating cells in the patients’ biopsies 
were neutrophils. The lesions in 2 of the patients who had 
high counts of eosinophils might have been a complex 
manifestation of the interaction between AD and EBA, 
or EBA pathophysiology itself. Tissue eosinophilia was 
previously found in skin lesions biopsies of AD (24). 
Currently, there is no evidence that EBA is associated 
with the pathogenesis of AD.

Treatment of EBA is difficult. Randomized therapeutic 
trials are lacking, and no clear optimal treatment ap-
proach has been agreed (25). Dapsone and low-dose pred-
nisolone appear to be beneficial in childhood EBA (26). 
Therapeutic effects have been achieved in patients with 
glucocorticoid administration alone or such combined 
with dapsone, thalidomide, and colchicine. The reason 
for the relapse in the current study was mainly due to the 
reduction and cessation of glucocorticoids. Therefore, 
appropriate and regular treatment is essential. Most of 
the patients had 1 relapse, but the patients treated without 
glucocorticoids had 2 relapses. Therefore, it is necessary 
to administer appropriate doses of glucocorticoids.

The current study has some limitations. First, the patient 
sample size was relatively small; only 7 patients were 
included in the study. Secondly, the DIF assays were not 
all performed in our institute, Department of Dermato-
logy, Peking University First Hospital, Beijing, China. 
In addition, the patient lacks data on serration pattern 
analysis, a technique first reported by Vodegel et al. for 
differentiation between AIBDs with anti-COL7 antibodies 
and other pemphigoid diseases (27). However, in order to 
follow precisely and completely the steps of the clinical 
and diagnostic criteria for EBA developed by the Inter-
national Bullous Diseases Group (11), we performed IIF, 
ss-IIF, immunoblotting and ELISA, whose results were 
all consistent with the diagnosis of EBA. Therefore, we 
obtained sufficient evidence to diagnose EBA. Thirdly, 
this was a retrospective study. Further research, using 
a multicentric, multidisciplinary prospective approach, 
including a large number of patients, is necessary to 
improve our knowledge and management of this disease.
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