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of clinical outcomes and tumour characteristics
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DEAR EDITOR, Epidermolysis bullosa (EB) is a group of rare

heterogeneous genetic disorders characterized by mucocuta-

neous fragility with subsequent blisters and wounds.1 Depend-

ing on the level of blister formation, EB is classified into four

main types: EB simplex (EBS), junctional EB (JEB), dystrophic

EB (DEB) and Kindler EB (KEB). These main types are further

divided into subtypes based on inheritance, molecular features

and clinical characteristics.1 In some forms of EB, patients

have an increased risk of developing cutaneous squamous cell

carcinoma (cSCC).2–7 Especially in the severe recessive subtype

of DEB (RDEB-severe), cSCCs behave aggressively and are the

leading cause of morbidity and death.3–7

The pathogenesis underlying the increased risk of the devel-

opment and the aggressiveness of EB-cSCCs is not fully under-

stood. Although more data about the epidemiology of EB-cSCCs

are available than about the pathogenesis, only a limited number

of studies have been published about patients with EB-cSCCs

captured in national EB registries.2,3,6,7 Information on clinical

and tumour characteristics from a well-characterized EB registry

can provide more insight into the development of EB-cSCCs,

contributing to further research and facilitating high-quality

care. The University Medical Center Groningen, Center for Blis-

tering Diseases is the national expertise centre for EB in the

Netherlands, and patients have been registered in the Dutch EB

Registry since 1988. Here we present detailed data on the epi-

demiology, tumour characteristics and clinical outcomes of

patients with EB-cSCCs collected over a 32-year period.

In this retrospective observational study, all patients with

EB-cSCCs registered in the Dutch EB Registry from 1 January

1988 to 30 October 2020 were included. The diagnosis of EB

had to be molecularly confirmed by mutation analysis,

immunofluorescence and/or transmission electron micro-

scopy, and the diagnosis of the cSCCs had to be proven by

pathological analysis. Patient data were gathered from medical

records, and descriptive statistical analysis was performed

using SPSS version 27�0 (IBM, Armonk, NY, USA). The Local

Ethics Review Board Pathology non-WMO studies approved

the study. Data that support the findings of this study, includ-

ing additional methods and results, are available upon direct

request.

In the Dutch EB Registry, 22 of 578 patients with EB devel-

oped 78 cSCCs, with the highest frequency (nine of 34, 26%)

in RDEB-severe, followed by KEB (one of five, 20%), JEB-in-

termediate (seven of 41, 17%) and JEB-localized (two of 15,

13%).

In RDEB-severe the median age at cSCC onset was the

lowest, at 27.7 years (range 14�3–42�2). Half of the patients

with EB-cSCCs developed metastases (11 of 22) and all 11

patients died eventually due to this metastatic disease. Most

metastatic tumours occurred in RDEB-severe, with seven

affected patients (seven of nine, 78%), followed by JEB-in-

termediate (three of seven, 43%). In RDEB-severe the median

age at death of 37�5 years (range 22�8–43�3) was the lowest

among all subtypes, whereas the median age at death of all

other subtypes was above 57�3 years. The median survival

after the first cSCC was 41 months in RDEB-severe (range 9–
199), compared with 228 months in JEB-intermediate (range

22–302).
Fifty-three tumours were primary cSCCs (68%), while the

remaining tumours were locally recurrent cSCCs (16 of 78,

21%) or not specified (nine of 78, 12%). Most primary cSCCs

developed on the extremities (47 of 53, 89%) and the major-

ity of all cSCCs (58 of 78, 74%) arose in areas of chronic

wounds without a distinct clinical presentation. Overall, 63%

of the invasive cSCCs had a tumour diameter of ≥ 2 cm (47

of 75), but they did not show other clinical or histopathologi-

cal risk factors for the development of metastasis and local

recurrences, including poor differentiation, and perineural or

lymphovascular invasion (Table 1).

Due to the retrospective nature of the study and the rela-

tively small sample size only descriptive statistics could be

implemented. Nevertheless, this study shows that cSCC is a

life-threatening complication not only in RDEB-severe but also

in JEB-intermediate, demonstrated by an increased risk of

metastasis and disease-specific death in both subtypes. Simi-

larly to other EB cohorts, in patients with RDEB-severe, death

occurred at a relatively young age with a short median sur-

vival after cSCC onset.6,7 Furthermore, this study presents the

first thorough analysis of clinical and histopathological prog-

nostic factors in EB-cSCCs, showing that these tumours possess

an aggressive nature despite the absence of most high-risk fac-

tors. The only exception is the large tumour size, which was

also reported in previous studies.4,5 However, it is question-

able whether these factors are applicable for risk assessment in

patients with EB, as their prognostic value is solely based on

research performed in ultraviolet-induced cSCCs of people

without EB.8

� 2022 The Authors. British Journal of Dermatology
published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists.

British Journal of Dermatology (2022) 1

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and
distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fbjd.21769&domain=pdf&date_stamp=2022-08-08


T
ab
le

1
C
lin

ic
al
ou

tc
om

es
an
d
tu
m
ou

r
ch
ar
ac
te
ri
st
ic
s
of

cu
ta
ne
ou

s
sq
ua
m
ou

s
ce
ll
ca
rc
in
om

a
(c
SC
C
)
in

pa
ti
en
ts
w
it
h
ep
id
er
m
ol
ys
is
bu

llo
sa

(E
B)

in
th
e
D
ut
ch

EB
R
eg
is
tr
y
(1
98

8–
20

20
)

T
ot
al

R
EB
S

JE
B-
lo
c

JE
B-
in
t

R
D
EB
-i
nt

R
D
EB
-s
ev

R
D
EB
-i
nv

K
EB

Pa
ti
en
ts
w
it
h
EB
-c
SC
C
/p

at
ie
nt
s
w
it
h
EB

in
th
e
re
gi
st
ry

(%
)

22
/5

78
(3
�8)

1/
8
(1
3)

2/
15

(1
3)

7/
41

(1
7)

1/
23

(4
)

9/
34

(2
6)

1/
11

(9
)

1/
5
(2
0)

M
ut
at
ed

ge
ne
s
in

th
e
pa
ti
en
ts
w
it
h
EB
-c
SC
C
a

KR
T1
4

LA
M
A3
,
LA
M
B3
,
C
O
L1
7A
1,

IT
G
B4

C
O
L7
A1

C
O
L7
A1

C
O
L7
A1

FE
RM

T1
A
ge

at
cS
C
C
on

se
t
(y
ea
rs
),

m
ed
ia
n
(r
an
ge
)b

,c
42

�2
(1
4�3

–8
1�9

)
81

�9
52

�9
(4
9�0

–5
6�8

)
61

�0
(2
8�0

–7
2�2

)
33

�2
27

�7
(1
4�3

–4
2�2

)
57

�2
59

�2
M
et
as
ta
si
s

11
(5
0)

1
(1
00

)
–

3
(4
3)

–
7
(7
8)

–
–

D
ec
ea
se
d

17
(7
7)

1
(1
00

)
–

6
(8
6)

–
8
(8
9)

1
(1
00

)
1
(1
00

)

Su
rv
iv
al
ti
m
e
(m

on
th
s)
,
m
ed
ia
n
(r
an
ge
)d

41
(2
–3

02
)

7
–

22
8
(2
2–

30
2)

–
41

(9
–1

99
)

2
10

3
C
au
se

of
de
at
h:

m
et
as
ta
ti
c
cS
C
C

11
(6
5)

1
(1
00

)
–

3
(5
0)

–
7
(8
8)

–
–

T
ot
al
nu

m
be
r
of

cS
C
C
se

78
1

6
16

2
51

1
1

Pr
im

ar
y
cS
C
C

53
(6
8)

1
(1
00

)
5
(8
3)

9
(5
6)

2
(1
00

)
34

(6
7)

1
(1
00

)
1
(1
00

)

R
ec
ur
re
nt

cS
C
C

16
(2
1)

–
1
(1
7)

3
(1
9)

–
12

(2
4)

–
–

Lo
ca
ti
on

of
pr
im

ar
y
cS
C
C
s:
ex
tr
em

it
ie
s

47
(8
9)

1
(1
00

)
3
(6
0)

9
(1
00

)
2
(1
00

)
31

(9
1)

–
1
(1
00

)

N
um

be
r
of

in
va
si
ve

cS
C
C
s

75
(9
6)

1
(1
00

)
6
(1
00

)
15

(9
4)

2
(1
00

)
49

(9
6)

1
(1
00

)
1
(1
00

)
T
um

ou
r
di
am

et
er
:
<
2
cm

f
11

(1
5)

–
1
(1
7)

1
(1
7)

–
7
(1
4)

1
(1
00

)
1
(1
00

)

T
um

ou
r
di
am

et
er
:
≥
2c
m

47
(6
3)

1
(1
00

)
3
(5
0)

7
(4
7)

2
(1
00

)
34

(6
9)

–
–

H
is
to
lo
gi
ca
lly

w
el
l
di
ff
er
en
ti
at
ed

g
41

(5
5)

–
4
(6
7)

6
(4
0)

1
(5
0)

28
(5
7)

1
(1
00

)
1
(1
00

)

H
is
to
lo
gi
ca
lly

m
od

er
at
el
y
di
ff
er
en
ti
at
ed

18
(2
4)

1
(1
00

)
–

3
(2
0)

1
(5
0)

13
(2
7)

–
–

H
is
to
lo
gi
ca
lly

po
or
ly

di
ff
er
en
ti
at
ed

6
(8
)

–
–

2
(1
3)

–
4
(8
)

–
–

D
ep
th

of
in
va
si
on

:
≤
6
m
m

h
44

(5
9)

1
(1
00

)
3
(5
0)

6
(4
0)

1
(5
0)

31
(6
3)

1
(1
00

)
1
(1
00

)
D
ep
th

of
in
va
si
on

:
>
6
m
m
/i
nv
as
io
n
be
yo
nd

SC
fa
t

14
(1
9)

–
–

1
(7
)

1
(5
0)

11
(2
4)

–
–

Pe
ri
ne
ur
al
or

ly
m
ph

ov
as
cu
la
r
in
va
si
on

1
(1
)

–
–

–
–

1
(2
)

–
–

T
he

da
ta

ar
e
pr
es
en
te
d
as

n
(%

)
un

le
ss

st
at
ed

ot
he
rw

is
e.

JE
B-
lo
c,

ju
nc
ti
on

al
EB

lo
ca
liz
ed
;
JE
B-
in
t,
ju
nc
ti
on

al
EB

in
te
rm

ed
ia
te
;
K
EB
,
K
in
dl
er

EB
;
R
D
EB
-i
nt
,
re
ce
ss
iv
e
dy
st
ro
ph

ic
EB

in
te
rm

ed
ia
te
;
R
D
EB
-i
nv
,

re
ce
ss
iv
e
dy
st
ro
ph

ic
EB

in
ve
rs
a;

R
D
EB
-s
ev
,
re
ce
ss
iv
e
dy
st
ro
ph

ic
EB

se
ve
re
;
R
EB
S,

re
ce
ss
iv
e
EB

si
m
pl
ex
;
SC
,
su
bc
ut
an
eo
us
.
a M

ut
at
io
n
an
al
ys
is
w
as

pe
rf
or
m
ed

fo
r
al
l
22

pa
ti
en
ts
w
it
h
EB
.
D
et
ai
le
d
re
su
lt
s
of

th
e
m
ut
at
io
n
an
d
pr
ot
ei
n
ex
pr
es
si
on

an
al
ys
is
ar
e
av
ai
la
bl
e
up

on
re
qu

es
t.

b
Sp
ec
ifi
ed

in
21

of
22

ca
se
s.

c A
ge

of
tw

o
pa
ti
en
ts
st
at
ed

in
Y
ue
n
et
al
.2

d
Sp
ec
ifi
ed

in
15

of
17

ca
se
s.

e T
yp
e
of

cS
C
C
no

t
sp
ec
ifi
ed

in
ni
ne

in
va
si
ve

cS
C
C
s
(1
2%

).
f T
um

ou
r
di
am

et
er

no
t
sp
ec
ifi
ed

in
17

in
va
si
ve

cS
C
C
s
(2
3%

).
g
H
is
to
lo
gi
ca
l
di
ff
er
en
ti
at
io
n
no

t
sp
ec
ifi
ed

in
10

in
va
si
ve

cS
C
C
s
(1
3%

).
h
D
ep
th

of
in
va
si
on

no
t
sp
ec
ifi
ed

in

17
in
va
si
ve

cS
C
C
s
(2
3%

).

� 2022 The Authors. British Journal of Dermatology
published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists.

British Journal of Dermatology (2022)

2 Research letter



The development of large tumours in addition to frequent

local recurrences within areas of chronic tissue damage points

to a tumour-prone environment facilitating the aggressiveness

of EB-cSCCs. The tumours might be discovered only when

they are already large because of their indistinct clinical pre-

sentation. Therefore, regular skin screenings and biopsies of

clinically suspect lesions are imperative for early detection and

rapid intervention. In addition, identifying molecular path-

ways involved in EB-cSCC formation and its aggressiveness,

and development of techniques for early in vivo tumour recog-

nition, are of utmost importance to provide possibilities for

earlier intervention and possibly prevention of this dreadful

complication in EB.
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