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Pemphigus foliaceus is an uncommon autoimmune intraepidermal blistering disease characterized by immunoglobulin (Ig) G
autoantibodies that attack desmoglein-1 in the epidermis.Tere are two predominant forms of pemphigus foliaceus, sporadic and
endemic. Sporadic pemphigus foliaceus is known to be more prevalent in middle-aged and elderly people and to be extremely rare
in children. Less than 40 nonendemic pediatric pemphigus foliaceus cases have been documented in the literature. Tis report
documents a case of sporadic pemphigus foliaceus in a 3-year-old Vietnamese girl who presented with generalized scaling and
crusted erosions over the body.

1. Introduction

Pemphigus belongs to a heterogeneous group of immuno-
bullous diseases where pathogenic autoantibodies attack the
cell surface of keratinocytes, resulting in the disruption of
cell-cell adhesion in the epidermis. Based on the levels of
intraepidermal detachment and the types of antigens under
attack, pemphigus is divided into pemphigus foliaceus (PF)
or pemphigus vulgaris (PV). PF, characterized by more
superfcial blisters and lack of mucosal involvement, is
milder than PV. Te peak age of onset for both types of
pemphigus is 40–60 years, yet it may also occur in younger
patients, including infants. Childhood pemphigus remains
rare, with an apparent preponderance of PV [1]. Due to the
paucity of pediatric PF cases, misdiagnosis and diagnostic
delays are common that may lead to serious complications
[2, 3]. Moreover, data on treatment, long-term follow-up,
and overall prognosis are still limited. Herein, we report
a unique case of pediatric PF and review the currently
available literature in an efort to elucidate the character-
istics, clinical course, and treatment options for this
condition.

Pemphigus erythematosus, with characteristics over-
lapping PF and lupus erythematosus attributes, is considered
a separate condition rather than a variant of PF, and is
thereby not included in this review [4].

2. Case Report

A 42-month-old Vietnamese girl was transferred to our
hospital with extensive scaling and reddening of the skin.
Te skin lesions had erupted 8weeks prior, initially
appearing as scaly and crusted erythematous macules on her
face.Te patient was not taking anymedications before these
skin lesions developed, and her medical history was un-
remarkable. She was initially misdiagnosed with infected
eczema and treated with various antibiotics for 6 weeks
without improvement. Subsequently, faccid blisters de-
veloped on the trunk and extremities, which promptly
ruptured into difuse crusted erosions. Te patient was
admitted to a pediatric hospital for severe skin infection and
sepsis and was treated for 2weeks before being transferred to
our hospital. On examination, the facial skin was covered
with large faky scales in the background of difuse erythema,
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and its tightness caused mild ectropion (Figure 1). Gener-
alized scaling and crusted erythematous patches were in-
terspersed with moist, eroded areas on the trunk and
extremities (Figure 2). Skin lesions caused severe pain,
leading to limited mobility. Nikolsky’s sign was positive. No
evidence of mucosal or nail involvement was found.

Microscopic examination of the scaly erythematous
lesions showed multiple focal splits at the level of the
subcorneal layer, with some superfcial acantholysis,
which supported the diagnosis of PF (Figure 3). In ad-
dition, direct immunofuorescence (DIF) of the perile-
sional skin yielded intercellular immunoglobulin (Ig) G
and C3 deposits in the superfcial epidermis (Figure 4).
Hematological and biochemical test results and co-
agulation profles were all within normal ranges. Fur-
thermore, tests for antinuclear antibodies (ANA) and
anti-dsDNA were negative. C3 and C4 levels were not
reduced. Te Dsg1 and Dsg3 tests were not done.

Prednisolone (15mg/day) treatment was initiated but
was increased to 20mg/day after 2 weeks because of the slow
healing of established lesions. Te new dose resulted in only
partial improvement.Terefore, we intended to add dapsone
because of its corticosteroid-sparing efect. Unfortunately,
the patient’s glucose-6-phosphate dehydrogenase (G6PD)
level was low, and we decided to maintain the previous
prednisolone dosage. After 4 weeks, this treatment was ef-
fective in reducing desquamation, redness, and healing of
the old erosions (Figures S1 and S2). Te prednisolone
dosage of 20mg/day lasted for more than 3weeks before
being tapered by 2.5mg every 2weeks to eventually reach
5mg/day. From the third month onward, all skin lesions
healed (Figures S3 and S4), and no new blisters or erythema
was observed. At the eighth month of the follow-up, the
administration of systemic corticosteroids had been dis-
continued for 1month and the patient had achieved com-
plete remission.

3. Discussion

In contrast to endemic PF, prevalent among inhabitants of
the river valleys of rural Brazil that mostly afects children
and young adults, sporadic PF rarely develops in childhood.
Among the nonendemic pediatric cases of pemphigus, PF
seems to be rarer than PV [1]. Less than 40 pediatric PF
cases, confrmed by immunofuorescent tests, have been
presented in the literature. Some of these patients were
neonates, all of whom experienced a transient course of PF
over the frst few days of life, followed by spontaneous re-
covery [5, 6]. Placental transfer of maternal antidesmoglein-
1 antibodies may play a causative role in neonatal acan-
tholysis. Gradual elimination of these maternal autoanti-
bodies from the neonatal blood circulation promotes the
natural remission of pemphigus foliaceus in these newborns.
Terefore, neonatal PF should be considered a phenomenon
of passive immunity instead of true childhood PF. To better
describe the nature of pediatric PF, we recommend further
categorizing the condition into the following three subtypes:
(1) newborn PF, the cause of which is related to the passive
maternal transmission of maternal antibodies; (2) childhood

PF (patients aged ≤12 years); and (3) juvenile PF (patients
aged 13–18 years).

We conducted a comprehensive literature search of the
PubMed database. Te keyword “pemphigus foliaceus” was
used in combination with “pediatric,” “children,” “child,”

Figure 1: Large faky scales in the background of difuse erythema
on the face of a pemphigus foliaceus patient.

Figure 2: Difuse scaly and crusted lesions on the trunk and ex-
tremities of a pemphigus foliaceus patient.
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“childhood,” “neonate,” “infant,” “juvenile,” or “adolescent.”
Endemic patients were excluded from this study. Our search
yielded 31 related articles with a total of 32 pediatric PF
patients, three of which did not have a full text and were
excluded from this review. Te 29 remaining cases included
four newborns, sixteen child patients, and nine juvenile
patients. Excluding the neonatal cases, the youngest PF
patient was an 18-months-old girl [7]. Pediatric PF was
equally prevalent in both boys and girls (Table 1).

Te median time between the onset of skin lesions and
defnitive diagnosis was 3months, ranging from a few days
to 5 years. Te patients were frequently misdiagnosed with
impetigo [8], tinea [3, 21], eczema [3], or psoriasis [1, 21],
and treatment with neither empirical treatment antibiotics
nor antifungal agents proved efective. Te cutaneous
manifestations of PF in children are similar to those in
adults, with fragile, faccid blisters that quickly rupture into
superfcial erosions and form crusting plaques. Annular
(polycyclic) [3], follicular [27], and erythrodermic [19, 24]
variants have been reported in pediatric-onset disease.
Mucous membranes are rarely involved in PF, except for
mild conjunctivitis in one case [25]. Interestingly, photo-
induced PF has also been described in the literature, with
four out of 29 patients reporting exacerbation of skin lesions
after exposure to sunlight [2, 4, 8, 27].

Previous studies have shown that PF is associated with
myasthenia gravis and thymoma in adults. Although this
connection was not observed in pediatric patients, con-
current occurrences of PF and Graves’ disease have been
reported in two juvenile cases [10, 26]. In addition, other
autoimmune diseases including dermatomyositis [18] and

neuromyelitis optica [22] have also been reported to be
possible comorbidities. PF is an autoimmune condition, and
the relationship between PF and the potentially higher
prevalence of other autoimmune diseases requires further
research.

Subcorneal blisters containing acantholytic cells in the
blister cavity are pathognomonic for PF. However, the
histological features of pediatric PF are sometimes in-
distinguishable from those of Hailey-Hailey disease [7],
psoriasiform dermatitis [4], or toxic epidermal necrolysis
[19].Terefore, DIF remains the gold standard for diagnosis.
Te DIF test of perilesional skin in the 29 reviewed cases
detected IgG, with or without C3, in the intercellular space of
the superfcial epidermis. Target antigens were searched in
10 of the 29 reviewed cases. Desmoglein-1 was the principal
but not the only target. Geller et al. have reported a unique
PF case where intercellular IgG deposits attacked
desmocollin-1 [2]. Unfortunately, neither immunoblots nor
ELISA results for these 10 cases were available for further
analysis.

Corticosteroids remain the most efective frst-line
treatment of PF in current guidelines. As mentioned
above, PF in newborns generally resolves without specifc
treatment. Although localized PF can be successfully treated
with topical and/or sublesional injections of corticosteroids,
generalized PF requires systemic corticosteroids to induce
a clinical response. Te optimal corticosteroid dose in pe-
diatric patients with PF has not been established, but
prednisone (0.5–2mg/kg/day), or its equivalents, has proven
to be efective in the majority of cases. In our patient,
prednisone at a dosage of 1mg/kg/day showed a slow clinical

Figure 3: Skin biopsy of a pemphigus foliaceus patient with H&E staining shows a cleft within the subcorneal layer and superfcial
acantholysis. H&E, hematoxylin and eosin.

Figure 4: Positive DIF fndings demonstrate C3 and IgG deposition in the upper epidermis of a pemphigus foliaceus patient. DIF, direct
immunofuorescence; Ig, immunoglobulin.

Case Reports in Dermatological Medicine 3



Ta
bl

e
1:

C
ha
ra
ct
er
ist
ic
s
of

pe
di
at
ri
c
pe
m
ph

ig
us

fo
lia
ce
us

pa
tie
nt
s.

N
o

A
ut
ho

r
(y
ea
r)

A
ge

of
on

se
t/s

ex
C
lin

ic
al

fe
at
ur
es

H
ist
op

at
ho

lo
gy

D
IF

Tr
ea
tm

en
t
an
d

ou
tc
om

e

1
Sc
hr
oe
te
r
et

al
.[
8]

(1
96
9)

41
m
os
/M

C
ru
st
in
g
pl
aq
ue
s
on

th
e
sc
al
p,

ne
ck
,b

ac
k;

ge
ne
ra
liz
ed

fa
cc
id

bl
ist
er
s
on

er
yt
he
m
at
ou

s
ba
se

sp
ar
in
g
on

ly
lo
w
er

ex
tr
em

iti
es

A
ca
nt
ho

ly
tic

ce
lls

ly
in
g
w
ith

in
a
ve
sic

le
hi
gh

in
th
e
ep
id
er
m
is

In
te
rc
el
lu
la
r
st
ai
ni
ng

of
th
e

ep
id
er
m
is
w
ith

Ig
G

Pr
ed
ni
so
ne

st
ar
te
d
at

14
0
m
g/

d
+
tr
ia
m
ci
no

lo
ne

cr
ea
m

w
et

dr
es
sin

g
⟶

ef
ec
tiv

e
co
nt
ro
l.
D
isc

on
tin

ue
d

pr
ed
ni
so
ne

af
te
r
ap
pr
ox
im

at
el
y

6
m
on

th
s

2
K
ah
n
an
d
Le
w
is
[7
]

(1
97
1)

18
m
os
/F

V
es
ic
ul
ar
,c
ru
st
in
g,

ar
cu
at
e,
an
d

ci
rc
in
at
e
le
sio

ns
sp
re
ad

ov
er

th
e

tr
un

k,
up

pe
r
ar
m
s,
th
ig
hs
,a
nd

pe
ri
ne
um

in
to

th
e
en
tir
e
bo

dy

Su
bc
or
ne
al

ac
an
th
ol
ys
is
of

th
e

gr
an
ul
ar

la
ye
r

N
D

H
ig
h
po

te
nc
y
TC

S
ap
pl
ie
d
w
ith

ou
t

oc
cl
us
io
n
6
tim

es
/d
ay

fo
r6

m
on

th
s
⟶

fa
vo
ra
bl
e
re
sp
on

se

3
So
tir
io
u
et

al
.[
9]

(1
98
0)

4
yr
s/
M

Te
ns
e
bu

lla
e
on

th
e
lo
w
er

ex
tr
em

iti
es

an
d
lo
w
er

pa
rt
of

th
e

ab
do

m
en

In
tr
ae
pi
de
rm

al
bu

lla
e
w
ith

a
fe
w

ac
an
th
ol
yt
ic

ce
lls

an
d

ch
ro
ni
c
in
fa
m
m
at
io
n

Ig
G
,C

3,
an
d
fb

ri
n
in

th
e

in
te
rc
el
lu
la
r
ep
id
er
m
is
w
ith

Ig
M

ar
ou

nd
so
m
e
bl
oo

d
ve
ss
el
s

Pr
ed
ni
so
ne

st
ar
te
d
at

25
m
g/
d
⟶

le
sio

ns
re
so
lv
ed

w
ith

in
2
w
ee
ks

4
Le
vi
ne

et
al
.[
10
]

(1
98
2)

14
yr
s/
F

Sc
al
y,

er
yt
he
m
at
ou

s,
ex
ud

at
iv
e

pl
aq
ue
s
on

fa
ce
,t
ru
nk

,a
nd

le
gs

Se
pa
ra
tio

n
of

th
e
st
ra
tu
m

co
rn
eu
m

fr
om

th
e
m
al
pi
gh

ia
n

st
ra
tu
m

an
d
ac
an
th
ol
ys
is
of

th
e

gr
an
ul
ar

ce
lls

D
ep
os
iti
on

of
Ig
G
an
d
C
3
in

th
e

ep
id
er
m
al

in
te
rc
el
lu
la
r
sp
ac
e

Pr
ed
ni
so
ne

st
ar
te
d
at

24
0
m
g/
d
an
d

ta
pe
re
d
to

10
m
g/
d
w
ith

an
as
ym

pt
om

at
ic

co
ur
se

5
Jo
ne
se

ta
l.
[1
1]

(1
98
6)

4
yr
s/
M

Ex
te
ns
iv
e
cr
us
tin

g
on

fa
ce

an
d

sc
al
p;

ge
ne
ra
liz
ed
,p

ap
ul
ar
,s
ca
ly

er
up

tio
n
on

tr
un

k
an
d

ex
tr
em

iti
es

In
tr
ae
pi
de
rm

al
bl
ist
er

at
th
e

le
ve
lo

ft
he

gr
an
ul
ar

la
ye
r,
w
ith

a
fe
w

ac
an
th
ol
yt
ic

ce
lls

In
te
rc
el
lu
la
r
st
ai
ni
ng

of
th
e
hi
gh

ep
id
er
m
is
w
ith

Ig
G

To
pi
ca
lf

uo
ri
na
te
d
st
er
oi
d
⟶

re
so
lu
tio

n
fo
r
4
m
on

th
s.

T
e
re
la
ps
e
re
qu

ir
ed

sy
st
em

ic
st
er
oi
ds

40
m
g/
d
w
ith

gr
ad
ua
lt
ap
er

6
Yo

ra
v
et

al
.[
12
]

(1
98
9)

8
yr
s/
F

W
id
es
pr
ea
d
fa
cc
id

ve
sic

le
s
an
d

bu
lla
e
w
ith

su
pe
rf
ci
al

er
os
io
ns

on
th
e
tr
un

k,
sh
in
s,
an
d
lo
w
er

le
gs

M
id
ep
id
er
m
al

cl
ef
t
co
nt
ai
ni
ng

ac
an
th
ol
yt
ic

ce
lls

D
ep
os
iti
on

of
Ig
G
an
d
C
3
in

th
e

ep
id
er
m
al

in
te
rc
el
lu
la
r
sp
ac
e

D
ap
so
ne

10
0
m
g/
d
fo
r
a
m
on

th
w
ith

ou
t

an
y
cl
in
ic
al

im
pr
ov
em

en
t.

Pr
ed
ni
so
ne

40
m
g/
d
fo
r
3
w
ee
ks

sh
ow

ed
gr
ad
ua
li
m
pr
ov
em

en
t

7
G
oo

dy
ea
r
et

al
.[
13
]

(1
99
1)

12
yr
s/
F

C
ru
st
ed

le
sio

ns
on

th
e
lo
w
er

lim
bs
;b

lis
te
rs

in
a
lin

ea
r

co
nf

gu
ra
tio

n
on

th
e
ar
m
s,
le
gs

an
d
lo
w
er

ab
do

m
en

Se
pa
ra
tio

n
in

th
e
up

pe
r

ep
id
er
m
is

In
te
rc
el
lu
la
r
st
ai
ni
ng

of
th
e

ep
id
er
m
is
w
ith

Ig
G

an
d
C
3

Pr
ed
ni
so
lo
ne

80
m
g/
da
y
sh
ow

ed
ra
pi
d

re
so
lu
tio

n,
w
hi
ch

gr
ad
ua
lly

re
du

ce
d.

A
za
th
io
pr
in
e
an
d
su
lp
ha
py
ri
di
ne

w
er
e

ad
de
d
as

st
er
oi
d-
sp
ar
in
g
ag
en
ts

8
W
al
ke
r
et

al
.[
5]

(1
99
5)

N
eo
na
ta
l/

M

D
en
ud

ed
sk
in

on
th
e
ex
tr
em

iti
es
;

in
ta
ct

bl
ist
er
s
on

th
e
ri
gh

tu
pp

er
ar
m
s

In
tr
ae
pi
th
el
ia
lv

es
ic
le
s
w
ith

eo
sin

op
hi
lic

in
fl
tr
at
es

In
te
rc
el
lu
la
rI
gG

an
d
C
3
de
po

sit
s

in
th
e
su
pe
rf
ci
al

ep
id
er
m
is

Po
ly
sp
or
in

oi
nt
m
en
tt
w
ic
e
a
da
y
⟶

co
m
pl
et
el
y
he
al
ed

at
th
e
six

th
w
ee
k

9
Ro

se
lla

et
al
.[
14
]

(1
99
6)

10
yr
s/
M

Er
os
io
ns

an
d
cr
us
te
d
le
sio

ns
on

th
e
tr
un

k,
pu

bi
s,
ea
rs
,a
nd

sc
al
p

Su
bc
or
ne
al

bu
lla

co
nt
ai
ni
ng

ac
an
th
ol
yt
ic

ep
id
er
m
al

ce
lls
.

T
e
lo
w
er

ep
id
er
m
is
sh
ow

ed
sp
on

gi
os
is
an
d
fo
ca
la

ca
nt
ho

sis

In
te
rc
el
lu
la
rI
gG

,I
gM

,a
nd

C
3
in

th
e
ep
id
er
m
is

D
ef
az
ac
or
t
45

m
g
on

al
te
rn
at
e
da
ys

⟶
pa
rt
ia
lc

lin
ic
al

re
m
iss

io
n

10
G
al
am

br
un

et
al
.[
15
]

(1
99
7)

8y
rs
/M

Sm
al
lc
ru
st
ed

le
sio

ns
w
ith

ra
ise

d
ed
ge
s
an
d
bl
ist
er
s
on

th
e
tr
un

k,
fa
ce
,a
nd

lim
bs

Sp
lit
tin

g
of

th
e
up

pe
r

ep
id
er
m
is,

fl
le
d
w
ith

ac
an
th
ol
yt
ic

ce
lls

Ig
G
an
d
C
3
de
po

sit
si
n
th
eu

pp
er

ha
lf
of

th
e
ep
id
er
m
is

To
pi
ca
lb

et
am

et
ha
so
ne
⟶

no
t

re
sp
on

siv
e.

M
ar
ke
d
im

pr
ov
em

en
tw

ith
pr
ed
ni
so
lo
ne

2
m
g/
kg
/d
,b

ut
re
la
ps
e
oc
cu
rr
ed

w
he
n

st
er
oi
d
ta
pe
re
d.

D
ap
so
ne

ad
de
d
⟶

co
m
pl
et
e
re
m
iss

io
n
in

4
w
ee
ks

4 Case Reports in Dermatological Medicine



Ta
bl

e
1:

C
on

tin
ue
d.

N
o

A
ut
ho

r
(y
ea
r)

A
ge

of
on

se
t/s

ex
C
lin

ic
al

fe
at
ur
es

H
ist
op

at
ho

lo
gy

D
IF

Tr
ea
tm

en
t
an
d

ou
tc
om

e

11
Q
ur
es
hi

et
al
.[
16
]

(1
99
7)

16
yr
s/
M

Su
pe
rf
ci
al

fa
cc
id

bu
lla
e
an
d

er
os
io
ns

on
th
e
up

pe
r
ch
es
t,

up
pe
r
ba
ck
,a

nd
ne
ck

In
tr
ae
pi
de
rm

al
se
pa
ra
tio

n
in

th
e
up

pe
r
m
al
pi
gh

ia
n
la
ye
rs

w
ith

ac
an
th
ol
yt
ic

ce
lls

In
te
rc
el
lu
la
r
Ig
G

an
d
C
3
in

th
e

up
pe
r
st
ra
tu
m

M
al
pi
gh

i
ep
id
er
m
is

TC
S
cr
ea
m
+
tr
ia
m
ci
no

lo
ne

ac
et
on

id
e

in
je
ct
io
n
⟶

w
el
lr
es
po

ns
iv
e

12
M
eh
ra
va
ra
n
et

al
.[
1]

(1
99
8)

7
yr
s/
F

G
en
er
al
iz
ed

er
yt
he
m
a,
w
ith

su
pe
rf
ci
al

er
os
io
ns

on
th
e
fa
ce
,

tr
un

k,
an
d
ex
tr
em

iti
es
;i
nt
ac
t

su
pe
rf
ci
al

bl
ist
er
s
on

th
e

ex
tr
em

iti
es

Su
bc
or
ne
al

bl
ist
er

w
ith

ac
an
th
ol
yt
ic

ce
lls

w
ith

ou
ta

ny
in
fa
m
m
at
or
y
ce
lls

in
th
e
cl
ef
t

In
te
rc
el
lu
la
r
st
ai
ni
ng

fo
r
Ig
G
,

Ig
A
,a

nd
C
3
in

th
e
ep
id
er
m
is

Pr
ed
ni
so
ne

50
m
g/
d
sh
ow

ed
slo

w
re
m
iss

io
n.

A
pr
ed
ni
so
ne

an
d
da
ps
on

e
co
m
bi
na
tio

n
re
su
lte
d
in

co
m
pl
et
e

re
co
ve
ry

af
te
r
a
m
on

th

13
M
et
ry

et
al
.[
4]

(2
00
2)

3
yr
s/
M

Se
rp
ig
in
ou

s,
cr
us
te
d,

er
yt
he
m
at
ou

s
pl
aq
ue
s
on

fa
ce

an
d
ne
ck

Su
bc
or
ne
al

pu
st
ul
e
w
ith

up
pe
r

ep
id
er
m
al

ac
an
th
ol
ys
is

In
te
rc
el
lu
la
r
Ig
G

an
d
C
3
in

th
e

ep
id
er
m
is

Pr
ed
ni
so
lo
ne

2
m
g/
kg
/d

+
H
C
Q

5
m
g/

kg
/d
⟶

no
im

pr
ov
em

en
t.

Pr
ed
ni
so
lo
ne

2
m
g/
kg
/d

+
H
C
Q

7
m
g/

kg
/d
⟶

w
el
lr
es
po

ns
iv
e

14
A
va
lo
s-
D
ı́a
z
et

al
.[
6]

(2
00
0)

N
eo
na
ta
l/

M

Er
yt
he
m
at
ou

s
er
up

tio
n
on

th
e

tr
un

k
an
d
sc
at
te
re
d
ve
sic

le
s
on

hi
s
tr
un

k,
ar
m
s,
an
d
le
gs

Su
bc
or
ne
al

ve
sic

le
s

In
te
rc
el
lu
la
r
Ig
G

an
d
C
3
in

th
e

ep
id
er
m
is

Sp
on

ta
ne
ou

s
re
so
lu
tio

n
w
ith

in
tw
o

w
ee
ks

15
H
ir
sc
h
et

al
.[
17
]

(2
00
3)

N
eo
na
ta
l/F

Er
os
io
ns

on
fa
ce
,e
ar
s,
ch
es
t,
an
d

ex
tr
em

iti
es

C
le
ft
w
ith

in
th
e
su
pe
rf
ci
al

ep
id
er
m
is
w
ith

a
sp
ar
se

ne
ut
ro
ph

ili
c
in
fl
tr
at
e

In
te
rc
el
lu
la
r
Ig
G

an
d
C
3
in

th
e

ep
id
er
m
is

M
up

ir
oc
in

2%
+
hy
dr
oc
or
tis
on

e
va
le
ra
te

⟶
w
el
lr
es
po

ns
iv
e
in

2
da
ys

an
d
no

ad
di
tio

na
ll
es
io
n
de
ve
lo
pm

en
t

16
N
ar
bu

tt
et

al
.[
18
]

(2
00
3)

11
yr
s/
M

D
iss

em
in
at
ed

bu
lla
e,
ve
sic

le
s
in

an
an
nu

la
r
pa
tte

rn
,a
nd

er
os
io
ns

on
th
e
ex
tr
em

iti
es
,a

bd
om

en

A
ca
nt
ho

ly
sis

an
d

in
tr
ae
pi
de
rm

al
,s
ub

co
rn
ea
l

bl
ist
er
in
g

In
te
rc
el
lu
la
r
Ig
G

in
th
e

ep
id
er
m
is

C
yc
lo
ph

os
ph

am
id
e
1
m
g/
kg
/

d
+
m
et
hy
lp
re
dn

iso
lo
ne

1.
5
m
g/
kg
/

d
+
H
C
Q

10
0
m
g/
d
⟶

cl
in
ic
al

im
pr
ov
em

en
tw

ith
in

4
w
ee
ks

17
C
on

ne
lly

et
al
.[
19
]

(2
00
7)

21
m
os
/F

Er
yt
hr
od

er
m
a;
er
os
io
ns

on
ha
nd

s
an
d
fe
et

bu
tn

o
ev
id
en
t

ve
sic

le
s/
bu

lla
e

Su
bc
or
ne
al

bl
ist
er

w
ith

fe
w

ac
an
th
ol
yt
ic

ce
lls

G
ra
nu

la
r/
lin

ea
r
Ig
G

an
d
C
3
on

th
e
ke
ra
tin

oc
yt
e
ep
id
er
m
al

su
rf
ac
es

So
lu
m
ed
ro
l2

m
g/
kg
/d
⟶

w
el
l

re
sp
on

siv
e
bu

tp
re
dn

iso
ne

do
se

co
ul
d

no
tb

e
w
ea
ne
d.

Ri
tu
xi
m
ab
⟶

dr
am

at
ic
im

pr
ov
em

en
t

af
te
r
th
e
se
co
nd

in
fu
sio

n,
pr
ed
ni
so
ne

w
as

w
ea
ne
d
to

0.
5
m
g/
kg
/e
ve
ry

ot
he
rd

ay

18
M
ly
ne
k
et

al
.[
20
]

(2
00
9)

14
yr
s/
F

Sh
ar
pl
y
de
m
ar
ca
te
d
cr
us
te
d

er
os
io
ns

an
d
di
sc
re
te

fa
cc
id

ve
sic

le
so

n
up

pe
rt
ru
nk

,f
ac
e,
an
d

sc
al
p;

al
op

ec
ia

Su
bc
or
ne
al

ac
an
th
ol
yt
ic

cl
ef
ts

w
ith

in
th
e
ep
id
er
m
is

In
te
rc
el
lu
la
r
Ig
G

in
th
e

ep
id
er
m
is

Pr
ed
ni
so
lo
ne

1
m
g/
kg
/d

+
IV

Ig
⟶

w
el
lr
es
po

ns
iv
e

19
Fa
ri
ba

et
al
.[
21
]

(2
01
2)

12
yr
s/
M

Er
yt
hr
od

er
m
a
w
ith

sc
al
in
g
an
d

ex
ud

at
io
n;

m
ild

pa
lm

op
la
nt
ar

ke
ra
to
de
rm

a
an
d
sc
al
es

co
ve
re
d

th
e
sc
al
p

Su
bc
or
ne
al
cl
ef
ti
n
th
e
gr
an
ul
ar

la
ye
r

In
te
rc
el
lu
la
r
Ig
G

an
d
C
3
in

th
e

up
pe
r
ep
id
er
m
is

Pr
ed
ni
so
lo
ne

30
m
g/
d
+
az
at
hi
op

ri
ne

50
m
g/
d
⟶

po
or

re
sp
on

se
Pr
ed
ni
so
lo
ne

w
as

in
cr
ea
se
d
to

50
m
g/

d
⟶

im
pr
ov
em

en
t

20
Sa
la
za
r
et

al
.[
22
]

(2
01
2)

16
yr
s/
F

H
yp
er
pi
gm

en
te
d
pa
tc
he
s
w
ith

he
m
or
rh
ag
ic

cr
us
tin

g
an
d
sc
al
e,

sc
at
te
re
d
ve
sic

le
s,
an
d
pu

st
ul
es

on
th
e
tr
un

k

Su
bc
or
ne
al

bl
ist
er

w
ith

su
pe
rf
ci
al

ac
an
th
ol
ys
is

In
te
rc
el
lu
la
r
Ig
G

in
th
e

ep
id
er
m
is

Pr
ed
ni
so
ne

w
as

tr
an
sit
io
ne
d
to

m
in
oc
yc
lin

e+
ni
co
tin

am
id
e

Case Reports in Dermatological Medicine 5



Ta
bl

e
1:

C
on

tin
ue
d.

N
o

A
ut
ho

r
(y
ea
r)

A
ge

of
on

se
t/s

ex
C
lin

ic
al

fe
at
ur
es

H
ist
op

at
ho

lo
gy

D
IF

Tr
ea
tm

en
t
an
d

ou
tc
om

e

21
Lo

re
nt
eL

av
ir
ge
n
et
al
.

[2
3]

(2
01
2)

N
eo
na
ta
l/F

Fl
ac
ci
d
bu

lla
e
an
d
de
nu

de
d
sk
in

ar
ea
s
on

th
e
ex
tr
em

iti
es

N
D

N
D

Pr
ed
ni
so
lo
ne

0.
5
m
g/
kg
/d

fo
r

a
w
ee
k
+
TC

S
⟶

co
m
pl
et
el
y
cl
ea
r
of

sk
in

le
sio

ns

22
G
ar
ćı
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response. Dapsone was the most commonly prescribed
adjuvant therapy in pediatric patients (fve cases) but was
sometimes inefective [12]. Other corticosteroid-sparing
agents included azathioprine, mycophenolate mofetil,
hydroxychloroquine, niacinamide, intravenous (IV) IG,
methotrexate, cyclophosphamide, and minocycline. Treat-
ment failure with a combination of systemic corticosteroids
and other adjuvant therapies was observed in two children,
whose condition then dramatically improved with rituximab
infusion. Rituximab, a monoclonal antibody against CD20-
positive B cells, is the frst FDA-approved biologic agent for
the treatment of pemphigus vulgaris in adult patients. Re-
cently, rituximab has proved its safety and efcacy in
childhood/juvenile pemphigus patients (both PF and PV)
and can be used as frst-line therapy in this group [28].

Pediatric PF generally follows a chronic yet benign
trajectory. No deaths have been reported in children with PF,
and the lesions heal without scarring. Nine children
remained free of lesions and required no further treatment
for 2months to more than 3 years. Unfortunately, the others
were unable to discontinue systemic drugs, and the majority
needed 5–20mg of prednisone on alternate days. Future case
reports are warranted to gain a better understanding of the
efective treatment and long-term prognosis for PF in pe-
diatric patients.
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Supplementary Materials

Figure S1: partial outcome after 4-week treatment of
a pemphigus foliaceus patient with prednisolone 20mg/day
(on the face). Figure S2: partial outcome after 4-week
treatment of a pemphigus foliaceus patient with predniso-
lone 20mg/day (on the trunk and extremities). Figure S3: the
pemphigus foliaceus patient was completely free of skin

lesions and did not develop any new lesions (on the face)
during the prednisolone tapering period. Figure S4: this
pemphigus foliaceus patient was completely free of skin
lesions (on the trunk and extremities) and did not develop
any new lesions during the prednisolone tapering period.
(Supplementary Materials)
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