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Association of lichen sclerosus and morphea with 
immune checkpoint therapy: a systematic review

Keywords: adverse events, immune checkpoint, lichen sclerosus, morphea, systematic review 

Dear Editors,

The use of immune checkpoint inhibitors (ICIs) has been asso-
ciated with various cutaneous immune-related adverse events 
(irAEs), including eczematous, psoriasiform, lichenoid, and bul-
lous dermatoses.1,2 Here, we evaluated reports of lichen sclero-
sus (LS) and morphea associated with ICIs.

A literature search was conducted October 7, 2022 of 
PubMed, Cochrane, Embase, CINAHL, and Web of Science. 
Search terms: “lichen sclerosus,” “scleroderma, localized,” “mor-
phea,” “immune checkpoint inhibitor,” “immunotherapy,” “ipili-
mumab,” “nivolumab,” “pembrolizumab,” “atezolizumab,” 
avelumab,” “durvalumab,” “cemiplimab,” “dostarlimab,” and 
“relatlimab,” yielding 318 studies. Titles, abstracts, and full-text 
manuscripts were screened for relevance. Twenty-three studies 
were included (Fig. 1).

Twelve studies reported LS (case reports/series = 10 retro-
spective study = 2). Ten reported morphea (case reports/series 
= 9 and retrospective study = 1). One case reported new onset 
LS with relapse of morphea on the breasts after ICI initiation. 
In total, there were 29 patients with LS and morphea (LS = 17, 
morphea = 11, and LS/morphea = 1) (Table 1). There were no 
reports of linear morphea. Of studies reporting sex and age, 
there were 5 males and 8 females with LS age 39–78 years, and 2 
males and 8 females with morphea age 31–74. Ethnicity was not 
reported in most studies. Of studies that specified LS location, 
there were 9 genital and 4 extragenital cases. ICIs implicated in 
both LS and morphea were nivolumab (n = 14), pembrolizumab 
(n = 9), ipilimumab (n = 5), and one instance of atezolizum-
ab-associated LS.

Time to presentation ranged from 3 weeks following ICI ini-
tiation to 2 years after discontinuation. Histological assessment 
was performed in 18 (75%) cases. Other irAEs included hypo-
thyroidism, vitiligo, eosinophilic fasciitis, colitis, and autoim-
mune hepatitis. LS was treated with topical steroids (12/17) and 
tacrolimus (2/17), while morphea was most frequently treated 
with a combination of topical (4/11) and/or systemic steroids 
(5/11). Other successful therapies included narrowband ultra-
violet b phototherapy (NB-UVB) in LS, and calcipotriol, phys-
iotherapy, infliximab, hydroxychloroquine, and methotrexate 
for morphea. All reported improvement in cutaneous manifesta-
tions with treatment.

Due to limited reports and study design, we cannot deter-
mine incidence of LS or morphea on ICIs. It is possible that LS/
morphea development after ICIs is coincidental. However, given 
that other autoimmune skin conditions are increased in patients 
on ICIs, it is possible that LS and morphea may also be associ-
ate. Anti-PD1/PDL1 or CTLA-4-induced T-cell activation may 
trigger an autoimmune response against keratinocytes and/or 
fibroblasts, potentially inducing LS or morphea.

Most ICI-treated patients who developed LS or morphea 
were female, which is consistent with both conditions being 
more common in women. Overall, patients who developed 
LS/morphea after ICIs were younger than the classically 
reported age demographic. Most LS cases presented on 
genitalia. Since the true incidence of LS in the population 
is unknown and likely underdiagnosed, we suspect that 
patients on immunotherapy, may also have underreported 
genital LS. While topical and/or systemic steroids have pri-
marily been utilized in treating these conditions with success, 
future studies should focus on assessing treatment out-
comes.3 Increased understanding of LS and morphea associ-
ation with use of ICIs, including time of onset, distribution, 
and treatment response, is necessary to establish individu-
alized treatment modalities for patients on immunotherapy 
who develop these conditions.

Conflicts of interest
None.

What is known about this subject with respect to women 
and their families?
 • Immune checkpoint inhibitors (ICIs) have become one 

of the most widely prescribed anticancer treatments in 
the past decade and are associated with a number of 
cutaneous immune-related adverse events (irAEs).

 • Lichen sclerosus (LS) and morphea are more commonly 
seen in women, and LS in particular is underdiagnosed 
and has not been examined in the ICI population.

What is new in this article with respect to women and 
their families?

 • There have been reports of LS and morphea associated 
with ICIs.

 • Presentation ranged from weeks after ICI initiation to 
years after cessation.

 • Most cases of LS were on the genitalia.
 • Given that a genital examination may not be included 

in a full body skin examination and patients may not 
feel comfortable disclosing symptoms or findings in 
this area, clinicians screening patients for irAEs should 
consider including genital examinations or asking 
about genital symptoms.

This article was registered with PROSPERO (CRD42022345656).

Copyright © 2023 The Authors. Published by Wolters Kluwer Health, Inc. 
on behalf of Women’s Dermatologic Society. This is an open-access article 
distributed under the terms of the Creative Commons Attribution-Non 
Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is permissible 
to download and share the work provided it is properly cited. The work cannot be 
changed in any way or used commercially without permission from the journal.

International Journal of Women’s Dermatology (2023) 9:e070

Received: 11 September 2022; Accepted 22 November 2022

Published online 19 January 2023

DOI: 10.1097/JW9.0000000000000070

1

9

19January2022

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


L. Shin, J. Smith, J. Shiu et al. • International Journal of Women’s Dermatology (2023) 9:e070 International Journal of Women’s Dermatology

2

Funding
None.

Study approval
N/A.

Author contributions
Ms. Shin, Dr. Smith, Dr. Shiu, Dr. Elsensohn, and Dr. Kraus par-
ticipated in screening articles, writing the manuscript, and edit-
ing the draft.

References
 1. Robert C. A decade of immune-checkpoint inhibitors in cancer therapy. 

Nat Commun 2020;11:3801. 

 2. Lopez AT, Khanna T, Antonov N, Audrey-Bayan C, Geskin L. A review 
of bullous pemphigoid associated with PD-1 and PD-L1 inhibitors. Int J 
Dermatol 2018;57:664–9. 

 3. Muntyanu A, Netchiporouk E, Gerstein W, Gniadecki R, Litvinov IV. 
Cutaneous Immune-Related Adverse Events (irAEs) to immune check-
point inhibitors: a dermatology perspective on management. J Cutan 
Med Surg 2021;25:59–76.

Leah Shin, BA
Loma Linda University School of Medicine, Loma Linda, California

Janellen Smith, MD
Jessica Shiu, MD, PhD
Christina N. Kraus, MD

Department of Dermatology, University of California Irvine, Irvine, California

Ashley N. Elsensohn, MD, MPH
Department of Dermatology, Loma Linda University School of Medicine,  

Loma Linda, California

*Corresponding author. 
E-mail address: ckraus@uci.edu (C. N. Kraus).

Fig. 1. PRISM flow diagram of the systematic review for lichen sclerosus and morphea development with immune checkpoint inhibitors.

mailto:ckraus@uci.edu


L. Shin, J. Smith, J. Shiu et al. • International Journal of Women’s Dermatology (2023) 9:e070 www.wdsijwd.org

3

T
a

b
le

 1

C
as

e 
su

m
m

ar
ie

s 
fo

r 
LS

 a
nd

/o
r 

m
o

rp
he

a 
as

so
ci

at
ed

 w
it

h 
IC

I t
he

ra
p

y

irA
E 

IC
I 

W
 to

 ir
AE

 
Ag

e 
(y

); 
Se

x 
(M

, F
) 

Tr
ea

tm
en

t 
Ad

di
tio

na
l i

rA
Es

 
Lo

ca
tio

n 
M

al
ig

na
nc

y 
Di

ag
no

st
ic

 m
et

ho
d 

Ca
nc

er
 o

ut
co

m
e 

Pu
bM

ed
 ID

 

LS
Ni

vo
lu

m
ab

 3
 m

g/
kg

 q
2w

a 
(n

 =
 6

)
8–

92
48

–7
8;

 1
 M

, 5
 F

Cl
ob

et
as

ol
, p

re
dn

is
on

e,
 

an
d/

or
 n

ar
ro

w
 b

an
d 

UV
B

EF
 (n

 =
 1

);
m

el
an

om
a-

as
so

ci
at

ed
 

le
uk

od
er

m
a 

vit
ilig

in
ou

s 
re

ac
tio

n 
(n

 =
 1

)

Ge
ni

ta
l (

n 
=

 3
); 

Ex
tra

ge
ni

ta
l 

(n
 =

 3
)

M
et

as
ta

tic
 m

el
an

om
a 

(n
 =

 5
);

Lu
ng

 (n
 =

 1
)

Cl
in

ic
al

 (n
 =

 1
); 

bi
op

sy
 

(n
 =

 5
)

No
 p

ro
gr

es
si

on
 (n

 =
 1

); 
m

ed
ia

n 
pr

og
re

ss
io

n-
fre

e 
an

d 
ov

er
al

l s
ur

viv
al

 
w

er
e 

17
 m

 a
nd

 3
3.

5 
m

, 
re

sp
ec

tiv
el

y 
(n

 =
 1

)

31
49

89
07

, 
33

34
21

87
, 

31
20

50
68

, 
30

43
06

37
, 

34
70

50
86

 
Ni

vo
lu

m
ab

 3
 m

g/
kg

 +
 Ip

ilim
um

ab
 

1 
m

g/
kg

 q
3w

 ×
 1

2w
, t

he
n 

Ni
vo

lu
m

ab
 q

2w
a 

(n
 =

 2
)

16
; 7

2–
88

63
, 3

9;
 1

 M
, 1

 F
M

om
et

as
on

e;
 

cl
ob

et
as

ol
 +

 
ta

cr
ol

im
us

 o
in

tm
en

t

EF
; n

ot
 re

po
rte

d
Ge

ni
ta

l; 
ex

tra
ge

ni
ta

l
Bl

ad
de

r; 
m

et
as

ta
tic

 
m

el
an

om
a

Cl
in

ic
al

; b
io

ps
y

Pr
og

re
ss

io
n 

of
 tu

m
or

 a
nd

 
de

at
h 

of
 p

at
ie

nt
; n

ot
 

re
po

rte
d

29
79

73
09

, 
33

11
77

07

 
Ip

ilim
um

ab
, u

ns
pe

ci
fie

d 
(n

 =
 1

)
12

48
; 1

 M
Cl

ob
et

as
ol

Pr
ee

xis
tin

g 
vit

ilig
o

Ge
ni

ta
l

M
et

as
ta

tic
 m

el
an

om
a

Cl
in

ic
al

M
ed

ia
n 

pr
og

re
ss

io
n-

fre
e 

an
d 

ov
er

al
l s

ur
viv

al
 w

er
e 

17
 

an
d 

33
.5

 m
, r

es
pe

ct
ive

ly

34
70

50
86

 
Pe

m
br

ol
izu

m
ab

, u
ns

pe
ci

fie
d 

(n
 =

 5
)

0–
10

4
57

–-
76

; 2
 M

, 1
 F

To
pi

ca
l s

te
ro

id
s 

±
 

an
ti-

HA
, o

r t
op

ic
al

 
ca

lc
in

eu
rin

 in
hi

bi
to

r 
+

 c
yc

lo
sp

or
in

e

Pr
ee

xis
tin

g 
ps

or
ia

si
s

Ge
ni

ta
l (

n 
=

 3
)

En
do

m
et

ria
l (

n 
=

 1
); 

lu
ng

 (n
 =

 2
); 

ki
dn

ey
 

(n
 =

 1
)

Cl
in

ic
al

 (n
 =

 2
); 

bi
op

sy
 

(n
 =

 1
)

M
ed

ia
n 

pr
og

re
ss

io
n-

fre
e 

an
d 

ov
er

al
l s

ur
viv

al
 w

er
e 

17
 

an
d 

33
.5

 m
, r

es
pe

ct
ive

ly 
(n

 =
 2

)

34
70

50
86

 
At

ez
ol

izu
m

ab
, u

ns
pe

ci
fie

d 
(n

 =
 1

)
52

76
; 1

 F
DC

 IC
I, 

cl
ob

et
as

ol
 +

 
hy

dr
ox

yz
in

e
No

t r
ep

or
te

d
Ge

ni
ta

l
No

n-
sm

al
l c

el
l l

un
g 

ca
nc

er
Bi

op
sy

No
t r

ep
or

te
d

 

M
or

ph
ea

Ni
vo

lu
m

ab
 3

 m
g/

kg
 q

2w
 o

r 4
80

 m
g 

q4
w

a 
(n

 =
 4

)
3–

66
37

–7
2;

 1
 M

, 3
 F

DC
 IC

I, 
to

pi
ca

l s
te

ro
id

s 
or

 a
lte

rn
at

in
g 

to
pi

ca
l 

m
om

et
as

on
e 

+
 

ca
lc

ip
ot

rio
l

Hy
po

th
yr

oi
di

sm
 a

nd
 

vit
ilig

o 
(n

 =
 1

); 
EF

 
(n

 =
 1

)

Ne
ck

, t
ru

nk
, 

ax
illa

e,
 

in
gu

in
al

 
fo

ld
s

M
et

as
ta

tic
 m

el
an

om
a 

(n
 =

 4
)

Cl
in

ic
al

 (n
 =

 1
); 

bi
op

sy
 

(n
 =

 3
)

St
ab

le
 (n

 =
 1

); 
CR

 (n
 =

 1
)

33
35

59
73

, 
34

01
36

09
, 

34
91

16
74

, 
35

32
54

71
 

Ip
ilim

um
ab

 3
 m

g/
kg

 q
3w

a 
(n

 =
 1

)
12

–1
6

74
; 1

 F
Pr

ed
ni

so
ne

 2
5 

m
g 

ta
pe

r
No

t r
ep

or
te

d
Ab

do
m

en
M

et
as

ta
tic

 v
ag

in
al

 
m

el
an

om
a

Bi
op

sy
No

t r
ep

or
te

d
34

01
36

09

 
Ip

ilim
um

ab
, t

he
n 

Pe
m

br
ol

izu
m

ab
, 

th
en

 Ip
ilim

um
ab

 3
 m

g/
kg

 +
 

Ni
vo

lu
m

ab
 1

 m
g/

kg
 ×

 4
 c

yc
le

sa
 

(n
 =

 1
)

40
61

; 1
 F

IC
I D

C 
8m

 p
rio

r 
to

 m
or

ph
ea

, 
de

xa
m

et
ha

so
ne

 
10

0 
m

g 
×

 4
 +

 
cl

ob
et

as
ol

 +
 

ph
ys

io
th

er
ap

y

Se
ve

re
 c

ol
iti

s 
(a

fte
r 

fir
st

 3
 c

yc
le

s 
of

 ip
ilim

um
ab

), 
th

yr
ot

ox
ic

 c
ris

is

Fo
re

ar
m

s,
 

br
ea

st
s,

 
ab

do
m

en
, 

le
gs

M
et

as
ta

tic
 m

el
an

om
a

Bi
op

sy
Pr

og
re

ss
ive

 b
ra

in
 m

et
as

ta
se

s 
an

d 
de

at
h 

22
 m

 a
fte

r t
he

 
de

ve
lo

pm
en

t o
f m

or
ph

ea

33
87

96
87

 
Pe

m
br

ol
izu

m
ab

 3
 m

g/
kg

 q
3w

 o
r 

20
0 

m
g 

q3
w

a 
(n

 =
 4

)b
15

–6
9

31
–7

4;
 1

 M
, 3

 F
DC

 IC
I, 

pr
ed

ni
so

ne
 ±

 
hy

dr
ox

yc
hl

or
oq

ui
ne

, 
M

TX
, o

r i
nf

lix
im

ab
 

5 
m

g/
kg

 q
8w

Vi
til

ig
o 

(n
 =

 2
); 

Hy
po

th
yr

oi
di

sm
 

(n
 =

 1)
; A

ut
oi

m
m

un
e 

he
pa

tit
is

 (n
 =

 1
)

Ne
ck

, t
ru

nk
, 

ax
illa

e,
 

ar
m

s,
 le

gs

M
et

as
ta

tic
 m

el
an

om
a 

(n
 =

 4
)

Bi
op

sy
 (n

 =
 4

)
CR

 (n
 =

 3
); 

Lu
ng

 n
od

ul
es

 
w

ith
 p

re
dn

is
on

e 
us

e,
 w

hi
ch

 
de

cr
ea

se
d 

af
te

r c
es

sa
tio

n 
of

 p
re

dn
is

on
e 

(n
 =

 1
)

31
20

20
88

, 
33

32
37

22
, 

29
93

17
92

LS
 +

 M
or

ph
ea

Ni
vo

lu
m

ab
 3

 m
g/

kg
 q

2w
8

65
, 1

 F
DC

 IC
I

Re
la

ps
e 

of
 m

or
ph

ea
Br

ea
st

s
Lu

ng
 a

de
no

ca
rc

in
om

a
Bi

op
sy

No
t r

ep
or

te
d

27
66

34
05

EF
, e

os
in

op
hi

lic
 fa

sc
iit

is
; C

R,
 c

om
pl

et
e 

re
sp

on
se

; D
C,

 d
is

co
nt

in
ue

d;
 H

A,
 h

is
ta

m
in

es
; I

CI
, i

m
m

un
e 

ch
ec

kp
oi

nt
 in

hi
bi

to
r; 

irA
Es

, i
m

m
un

e-
re

la
te

d 
ad

ve
rs

e 
ev

en
ts

; m
, m

on
th

s;
 M

TX
, m

et
ho

tre
xa

te
; L

S,
 li

ch
en

 s
cl

er
os

us
; w

, w
ee

ks
; y

, y
ea

rs
. 

St
ud

ie
s 

th
at

 d
id

 n
ot

 re
po

rt 
a 

sp
ec

ifi
c 

IC
I w

er
e 

le
ft 

ou
t. 

Nu
m

be
r o

f c
as

es
 m

ay
 n

ot
 a

dd
 u

p 
be

ca
us

e 
so

m
e 

st
ud

ie
s 

di
d 

no
t r

ep
or

t c
er

ta
in

 in
fo

rm
at

io
n.

a  B
as

ed
 o

n 
th

e 
st

ud
ie

s 
th

at
 s

pe
ci

fie
d 

do
sa

ge
.

b  O
ne

 p
at

ie
nt

 w
as

 o
n 

Ip
ilim

um
ab

 1
 y

 p
rio

r t
o 

m
or

ph
ea

 o
ns

et
 a

nd
 d

ev
el

op
ed

 h
yp

ot
hy

ro
id

is
m

, v
iti

lig
o,

 a
nd

 c
ol

iti
s 

w
hi

le
 o

n 
Ip

ilim
um

ab
. A

no
th

er
 p

at
ie

nt
 w

as
 a

ls
o 

on
 ID

O,
 a

n 
in

do
le

am
in

e 
2,

3-
di

ox
yg

en
as

e 
in

hi
bi

to
r.

c  P
at

ie
nt

 o
n 

in
fli

xim
ab

 p
re

vio
us

ly 
fa

ile
d 

st
er

oi
ds

, c
ol

ch
ic

in
e,

 a
nd

 c
yc

lo
ph

os
ph

am
id

e.




