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Abstract
Background: Checkpoint inhibitors provide an effective approach for the melanoma 
treatment. They prolong lymphocyte effects, which explains the cytotoxicity under-
lying immune- related adverse events (IrAEs). Cutaneous IrAEs affect nearly 40% of 
PD- 1i and 50% of CTLA4i- treated patients. Severe cutaneous irAE do not often occur 
but could be life- threatening and may persist despite treatment discontinuation.
Methods: We aimed to investigate cutaneous IrAEs in a cohort of patients treated 
with ICI across Europe in an effort to characterize the reactions in a real- world, 
phase IV, post- marketing study using a follow- up questionnaire.
Data since November 2016 until March 2021 were obtained from the Melskintox 
database, a European multicentric biobank dedicated to the follow- up of melanoma 
and cutaneous adverse events, supported by EADO. The dermatoses reported were 
pooled into four categories: inflammatory dermatosis, bullous diseases, drug- related 
eruptions and pigmentary diseases.
Results: Inflammatory benign dermatoses (n = 63) represented the most com-
mon group of reactions (52.5%), followed by drug- related eruptions (n = 24, 20%), 
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I N TRODUC TION

Cutaneous melanoma develops from pigment- containing 
cells known as melanocytes1 and represents nearly 2%– 3% 
of all cancers2; it is a highly aggressive cancer but has been 
shown to be highly responsive to immunotherapy, especially 
immune checkpoints inhibitors (ICI).3

Immune checkpoints regulate the outcome of lympho-
cyte engagement with antigen- presenting cells and tumour 
cells.4 They downmodulate the intensity of the adaptive im-
mune response, thus providing a new gold standard in the 
treatment of metastatic melanoma.3,5

PD- 1 inhibits the proliferation of immune cells that 
downmodulate effector functions6,7 and promotes self- 
tolerance.1 Engagement of PD- 1 by PD- L1 leads to the 
inhibition of T cell receptor– mediated lymphocyte prolifer-
ation and cytokine secretion,8 and consequently increased 
tolerance.

Checkpoint inhibitors (ICI) such as ipilimumab (CTLA- 4 
inhibitor) or nivolumab or pembrolizumab (PD- 1 inhibitors) 
provide an effective approach9 for the melanoma treatment 
preventing cancer cells from evading immune detection and 
then enabling their destruction.10

Immune- related adverse events and cutaneous 
adverse events

Treatment by ICI prolong lymphocyte effects, which ex-
plains the cytotoxicity underlying irAE. The irAE are 
graded according to the Common Terminology Criteria for 
Adverse Events (CTCAE). The CTCAE displays grades I 
(asymptomatic or mild symptoms) through 5 (death related 
to AE) with unique clinical descriptions of severity for each 
AE. Nearly 70% of patients receiving ICI will experience an 
irAE and of those nearly 10% will experience severe irAE 
(grade III– IV).11,12 The occurrence of severe irAE may be 
as high as 55%– 60% with combination immunotherapies.13 

These may have varying phenotypes and may involve mul-
tiple organs, including the skin. Most adverse events occur 
during or after the first cycle of treatment at a median time 
of 40 days14 and include gastrointestinal, rash, hyperglycae-
mia, thyroiditis, hepatitis and musculoskeletal disorders.15

Cutaneous IrAEs in ICI- treated patients with metastatic 
melanoma affect nearly 40% of PD- 1i and 50% of CTLA4i- 
treated patients.11,12 Severe cutaneous irAE do not often 
occur and are reported in under 3% of patients13; however, 
these irAE may be life- threatening and may persist despite 
treatment discontinuation.16 Pruritus, eczema and vitiligo 
are the most frequent skin manifestations reported with ICI 
use, across all cancers.

Recently, the EADV task force ‘Dermatology for cancer 
patients’ has edited phenotype- specific treatment recom-
mendations for cutaneous irAEs including levels of evidence 
and grades of recommendation.17

Rationale and aim of the study

Cutaneous IrAE are probably underestimated and diagno-
sis is often delayed because of a lack of recognition. If di-
agnosed early, cutaneous irAE— particularly lower intensity 
grade I– II reactions— may be managed without interrup-
tion of anti- cancer treatment. ICI may result in severe grade 
III– IV cutaneous manifestations in the absence of previous 
skin pathology and rapid diagnosis is crucial. Recognition 
and management of all grade cutaneous IrAE is important, 
as this may facilitate continuation of ICI for anti- cancer 
treatment.13

The clinical presentations of cutaneous IrAE are diverse 
and our knowledge of their clinical course, pathophysiology 
and impact on disease course is poorly understood.

We aimed to investigate cutaneous adverse events in a co-
hort of patients treated with ICI across Europe in an effort 
to characterize the reactions in a real- world, phase IV, post- 
marketing study using a follow- up questionnaire.

pigmentary diseases (n = 23, 19.2%) and bullous diseases (n = 10, 8.3%). Grade II 
(n = 41, 34.2%) are represented by bullous pemphigoid, eczema, hypodermitis, li-
chenoid eruption, maculopapular rash, pruritus, psoriasis- like rash, urticarial erup-
tion and vitiligo. Grade III (n = 18, 15.0%) are represented by bullous pemphigoid, 
lichenoid eruption and rashes. Grade IV (n = 2, 1.7%) is only represented by bullous 
disease. Most cutaneous IrAEs led to immunotherapy continuation (n = 95, 88.0%). 
CR is associated with more severe the cutaneous irAEs. We report an average time- 
to- onset of 208 days and some late- onset events.
Conclusion: Our study has characterized the clinical spectrum of cutaneous irAEs, 
their timing and severity and their relationship with tumour response. Grade I– II 
cutaneous IrAE are easily managed allowing ongoing anticancer treatment. Severe 
late- onset cutaneous irAE are not uncommon. A dermatological follow- up helps mit-
igate the risk of life- threatening adverse events. These findings highlight the impor-
tance of oncodermatological involvement in management of patients with melanoma 
receiving immunotherapy.
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M ATER I A L S A N D M ETHODS

Data on patients with advanced melanoma since November 
2016 until March 2021 were obtained from the Melskintox 
database, a European multicentric biobank dedicated to 
the follow- up of melanoma patients and cutaneous ad-
verse events, supported by the European Association of 
Dermato Oncology (EADO). The study complies with 
the ethical standards resulting from the Declaration of 
Helsinki. An information sheet was given to each patient 
to collect their consent to the study, and none of them re-
fused to participate.

The Melskintox database gathers data from 21 partic-
ipating centres in different European countries (France 
n = 39, United Kingdom n = 21, Italy n = 20, Serbia n = 17, 
Austria n = 15, Greece n = 4, Belgium n = 2 and Germany 
n = 2) represented by different dermatological unit 
all around Europe as Nantes (n = 33), Rome Catholic 
University (n = 19), Belgrade (n = 17), London NHS (n = 16), 
Vienna (n = 13), Paris APHP (n = 6), London (n = 5), Athens 
(n = 4), Brussel (n = 2), Graz (n = 2), Tuebingen (n = 2) and 
Modena (n = 1).

The inclusion criteria were as follows:

• Patients with unresectable stage IV melanoma
• Patients treated with anti- PD- 1 or combination therapy
• Patients who experienced cutaneous irAE with the ad-

ministered immunotherapy.

We only included patients in whom the drug was started 
for clinical indication in real life experience. Atezolizumab, 
cemiplimab and avelumab delivered in melanoma clinical 
trials (n = 10/130) have been excluded. Patients who received 
intravenous anti- PD- 1 or a combination of PD- 1 and anti- 
CTLA4 or anti- LAG3 were selected and the type, occur-
rence of cutaneous adverse events were analysed thanks 
a questionnaire. All cutaneous adverse events have been 
registered.

It is a prospective study for which a questionnaire was 
filled in to characterize the dermatosis and follow its evolu-
tion. Data were collected by an oncodermatologist at onset of 
the cutaneous adverse event (i.e. at inclusion of patients) and 
at 3, 6 and 12 months after the onset. Templates are given in 
Appendix 1.

The cutaneous adverse events reported were pooled into 
four categories as follows:

• Benign inflammatory dermatosis: psoriasis vulgaris; in-
verse psoriasis; pruritus; sarcoidosis cutis; lichen planus; 
urticarial eruption; acneiform rash; photosensitive erup-
tion; xerosis; lichenoid eruption; folliculitis; prurigo; ec-
zema; eczema; palmoplantar hyperkeratosis

• Bullous diseases: Steven– Johnson– Lyell syndrome/toxic 
epidermal necrolysis; bullous pemphigoid

• Drug- related maculopapular rashes: maculopapular erup-
tion; morbilliform rash; papulomatous rash

• Pigmentary diseases: vitiligo.

Grades III and IV cutaneous IrAEs were pooled in the 
analysis.

Skin biopsies were not routinely performed since clinical 
presentation was considered sufficient for diagnosis in most 
cases.

The primary endpoint of our study was to describe and 
characterize cutaneous adverse events induced by check 
point inhibitors, type and delay of appearance. In a sec-
ond time, we studied tumoral response regarding type and 
grades of cutaneous irAEs. Each delay of appearance of cu-
taneous irAEs was studied regarding sub- types of dermati-
tis to determine if some sub- types of dermatitis have special 
issue and need special follow- up.

Statistical analysis

Baseline characteristics are presented as n (%) for categorical 
data.

The associations of response to treatment and of tumour 
grade with sex, type of lesion and treatment strategy were 
evaluated in two sequential bivariate analyses by the chi- 
squared test with simulated p- value. The value of p was com-
puted by Monte Carlo simulation when the chi- square test 
conditions for validity were not met.

The associations between the grade (independent vari-
able) and the response to treatment at 3rd and 6th month 
assessments (dependent variable) were evaluated by two 
multinomial logistic regression models and odds ratios 
(ORs) and corresponding 95% intervals were calculated. 
Considering the sample size and the relatively high number 
of classes of grade and response variables, no adjustment 
variable was included in the final model.

All analyses were realized on R (version 4.2.1) and Rstudio 
(2022.07.1).

R E SU LTS

A total of 120 patients were recruited across the centres 
between November 2016 and March 2021: Nantes (n = 33, 
27.5%), Rome Catholic University (n = 19, 15.8%), Belgrade 
(n = 17, 14.2%), London NHS (n = 16, 13.3%), Vienna (n = 13, 
10.8%), Paris APHP (n = 6, 5.0%), London (n = 5, 4.2%), 
Athens (n = 4, 3.3%), Brussel (n = 2, 1.7%), Graz (n = 2, 1.7%), 
Tuebingen (n = 2, 1.7%) and Modena (n = 1, 0.8%).

Immunotherapies included PD- 1i (pembrolizumab n = 52, 
43.3%, nivolumab n = 43, 35.9%) or CTLA- 4i (ipilimumab 
n = 2, 1.7%) or combination of immunotherapies (nivolumab 
+ ipilimumab n = 20, 16.7% and nivolumab+relatlimab n = 3, 
2.5%). There was no statistical difference between all these 
immunotherapies.

Male:female ratio was 2.75 (88/32) that is, 73.3% of males 
of 120 cases.

Inflammatory benign dermatoses (n = 63) represented the 
most common group of reactions (52.5%), followed by drug- 
related maculopapular rashes (n = 24, 20.0%), pigmentary 
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diseases (n = 23, 19.2%) and bullous diseases (n = 10, 8.3%). 
The diversity of cutaneous events under immunotherapy is 
represented in Figures 1 and 2.

Of the 120 cases, 49.2% (n = 59), 34.2% (n = 41), 15.0% 
(n = 18) and 1.7% (n = 2) were grade I, grade II, grade III 
and grade IV cutaneous adverse events, respectively. Grade 
II (n = 41, 34.2%) were represented by bullous pemphigoid, 
eczema, hypodermitis, lichenoid eruption, maculopapular 
rash, pruritus, psoriasis- like rash, urticarial eruption and 
vitiligo. Grade III (n = 18, 15.0%) were represented by bullous 
pemphigoid, dry skin, lichenoid eruption, maculopapular 
rash, morbilliform rash and psoriasis- like rash. Grade IV 
(n = 2, 1.7%) was only represented by bullous disease.

Most cutaneous IrAEs led to immunotherapy continua-
tion (n = 95, 88.0%). The first tumour assessment 3 months 
after cutaneous event reported partial response (PR, n = 39, 
34.2%), followed by stable disease (SD, n = 36, 31.6%), pro-
gression (PD, n = 25, 21.9%) and complete response (CR, 
n = 14, 12.3%).

Grades III– IV were significantly associated with partial 
response (PR), stable disease (SD) and progressive disease 
(PD) at 3 and 6 months with all OR <1 which means making 
a non- complete response after immunotherapy is protective 
from severe cutaneous irAEs. These results were summa-
rized in Table 1.

The effects of clinicopathological factors on tumour re-
sponse to immunotherapy at 3 and 6 months and grade of 
cutaneous irAEs were assessed by bivariate analysis and are 
presented in Tables 2 and 3, respectively.

CR was numerically associated with more severe the 
cutaneous irAEs: the percentage of CR rose from 5.3% for 

grade I irAEs to 12.8% for grade II and 31.6% for grade III/IV 
irAEs, p = 0.100. These results were similar for the 6 months 
assessment.

The proportion of presentations with bullous disease in-
creased with increasing irAE grade (1.7%, 12.2% and 20.0%, 
respectively, for grade I, grade II and grade III + IV), whereas 
vitiligo significantly decreased (30.5%, 9.8% and 5.0%, re-
spectively, grade I, grade II and grade III + IV).

Treatment of cutaneous irAEs was summarized in 
Table 4.

We pooled all cutaneous irAEs into three categories ac-
cording to time of onset after implementation of immuno-
therapy: late- onset events occurring 1 year or more; early 
events occurring less than 3 months; and medium- onset 
events occurring at >3 months to <1 year.

We found an average time- to- onset of 208 days that is, 
7 months and mean time- to- onset of 140 days [0; 1222] i.e., 
4.7 months [0; 40.7].

Late- onset events occurred in 25 cases (20.8%); early 
events in 44 (36.6%); and medium onset events in 51 (42.5%) 
cases.

There was no association between time- of- onset of cuta-
neous events and the tumour response to immunotherapy 
(p = 0.522 at 3 months and p = 0.5658 at 6 months) as shown 
in Table 5.

There was no association between the time- of- onset 
of cutaneous events and the type of cutaneous event (in-
flammatory benign dermatoses, pigmentary disease, bul-
lous disease or drug- related maculopapular rash), p = 0.128 
(Table 6). Inflammatory diseases were more likely to appear 
early whereas vitiligo is more often a medium- onset event.

F I G U R E  1  Clinical pictures of skin adverse reaction to immunotherapies: (a, b, c) palmo- plantar lichenoid eruption; (d) maculopapular rash; (e) 
psoriasis- like palmar hyperkeratosis, courtesy of Dr. Ketty Peris.
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DISCUSSION

Our study confirms the diversity of cutaneous irAE and de-
scribe the way to manage these adverse events. Inflammatory 
diseases are more likely to appear early whereas vitiligo is 
more often a medium- onset event. Complete response is as-
sociated with severe cutaneous irAE.

Adverse events are commonly observed in melanoma 
patients treated with ICI, and almost 10%– 20% of patients 
experience grade III– IV irAE.11,12 The most common ad-
verse events are gastrointestinal or pulmonary.12,18 In our 
real- world study focused on cutaneous irAEs, we reported 
mainly 24 rashes most of which morbilliform rashes, 23 vit-
iligo, 19 psoriasiform, 15 lichenoid, 8 eczematous, 6 bullous, 
6 urticarial eruptions and only 1 Steven– Johnson– Lyell syn-
drome/toxic epidermal necrolysis overlap syndrome.

We report a sex ratio of 2.7 (88/32, 73% of males), which 
is higher to Bottlaenderet et al.19 which reported 57.7% of 
males.

In cancer centres, ICI are commonly administrated by 
oncologists and metastatic melanoma treatment does not 
routinely involve dermatologists. Cutaneous irAEs may 
therefore not be systematically recognized and diagnosed. 
Rash is a widely misused term by oncologists which has a 
very precise definition in dermatology. Our data provide 
an argument to routinely involve organ specialists in onco-
logical treatment: this would facilitate early diagnosis and 

treatment of cutaneous irAEs, and continuation of ICI treat-
ment.13 Consistent with this we show that low- grade cuta-
neous irAE are usually easily managed and patients are less 
likely to discontinue treatment.

In the literature of the approval studies and in former lit-
erature, cutaneous irAEs were the most common side- effects 
of anti- PD- 1 or anti- CTLA- 4 up to 50% of the patients suffer 
from pruritus and rash with very few grade III- IV adverse 
skin reactions.20– 22 However, these cutaneous irAEs were 
poorly described. Previous real- life studies reported cutane-
ous irAE in of 8% to 49%.19,23 The most common reactions 
in these two large series were eczematous eruptions (38% 
and 9.5%, respectively), and vitiligo (26% and 8.5%, respec-
tively).19,23 In our real- life study, we identified vitiligo in 19% 
(n = 23) of cases and the prevalence of rashes (n = 24, 20%) 
and eczemas (n = 8, 6%), was similar. We found no difference 
in occurrence of cutaneous irAE between various ICI or 
combination treatment, whereas other studies reported that 
anti- CTLA4 therapy is associated with higher rates of cu-
taneous IrAE than anti- PD1 therapies.13 Our real- life study 
reports a different incidence rate of cutaneous irAEs from 
the one in literature of the approval studies. It highlights the 
importance of characterization and reporting of these reac-
tions in a real- world, phase IV, post- marketing to make our 
scientific knowledge evolve with more hindsight.

Rates of grade III- IV cutaneous irAE have been re-
ported in 1%– 4% of patients receiving CTLA- 4i24 and 0.6% 
(n = 3/496) of those receiving PD- 1i immunotherapy.23 
Grade III– IV cutaneous irAE reached 0.6% (3/496) were rep-
resented by lichenoid skin reaction and Sweet syndrome in 
Hofmann study,23 whereas Bottlaender et al.19 reported more 
severe or life- threatening grade cutaneous effects (around 
2.6%, 5/189). We found around 15% (n = 18) of grade III and 
1.7% of grade IV cutaneous irAE. As we did, Bottlaenderet, 
Hofmann and Gault13 reported that higher grade cutaneous 
irAE lead to the interruption ICI therapy.

Our study suggests a positive association between high- 
grade cutaneous irAE and complete response to treatment 
as we reported 5.4%, 12.8% and 31.6% of complete re-
sponse rates, respectively, with grades I, II and III– IV irAE. 
However, these elements must be considered with caution, 
because the longer the duration of drug use (correlating with 
longer OS), the greater the possibility of any adverse event, 
including severe IrAE, occurring. Given the mechanism of 
action of ICI, which promotes T- cell activation and enhances 
T- cell activity, it is plausible that immune- related irAE are 

F I G U R E  2  Clinical pictures of skin adverse reaction to 
immunotherapies: (a) relapse and worsening of previous psoriasis; (b) 
lichenoid nail distrophy and vitiligo- like eruption; (c) neutrophilic sweet- 
like eruption; (d) pyoderma gangrenosum, courtesy of Dr. Ketty Peris.

T A B L E  1  OR (95%CI) for immunotherapy response at first and second assessment after cutaneous event according to grade, with CR, complete 
response; PR, partial response; SD, stable disease; PD, progressive disease.

3rd month assessment 6th month assessment

Grade II Grades III and IV Grade II Grade III and IV

CR Ref Ref Ref Ref

PR 0.42 [0.08; 2.05] 0.12 [0.02; 0.68] 0.44 [0.10; 1.99] 0.11 [0.02; 0.60]

SD 0.47 [0.09; 2.3] 0.11 [0.02; 0.65] 0.57 [0.013; 2.58] 0.09 [0.02; 0.54]

PD 0.24 [0.04; 1.33] 0.13 [0.02; 0.78] 0.43 [0.09; 2.14] 0.18 [0.03; 0.93]

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.19112 by C

ochrane France, W
iley O

nline L
ibrary on [08/06/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



6 |   
CUTANEOUS MANIFESTATIONS INDUCED BY CHECK POINT INHIBITORS IN 120 MELANOMA 

PATIENTS— THE EUROPEAN MELSKINTOX STUDY

T
A

B
L

E
 2

 
A

ss
oc

ia
tio

n 
of

 tu
m

or
al

 re
sp

on
se

 a
t f

ir
st

 a
nd

 se
co

nd
 a

ss
es

sm
en

t w
ith

 tu
m

ou
r c

ha
ra

ct
er

is
tic

s, 
bi

va
ri

at
e,

 w
ith

 ir
A

Es
: i

m
m

un
e-

 re
la

te
d 

ad
ve

rs
e 

ev
en

ts
; C

R
, c

om
pl

et
e 

re
sp

on
se

; P
R

, p
ar

tia
l r

es
po

ns
e;

 
SD

, s
ta

bl
e 

di
se

as
e;

 P
D

, p
ro

gr
es

si
ve

 d
is

ea
se

.

Tu
m

ou
r r

es
po

ns
e 

at
 3

 m
on

th
s

Tu
m

ou
r r

es
po

ns
e 

at
 6

 m
on

th
s

C
R

PD
PR

SD
p

C
R

PD
PR

SD
p

n
14

25
39

36
16

24
35

34

Se
x =

 m
al

e 
(%

)
11

 (7
8.

6)
19

 (7
6.

0)
28

 (7
1.

8)
26

 (7
2.

2)
0.

95
0

11
 (6

8.
8)

18
 (7

5.
0)

26
 (7

4.
3)

24
 (7

0.
6)

0.
95

9

Ty
pe

 o
f c

ut
an

eo
us

 ir
A

Es
 (%

)
0.

42
8

0.
44

7

In
fla

m
m

at
or

y 
be

ni
gn

 
de

rm
at

os
is

7 
(5

0.
0)

13
 (5

2.
0)

24
 (6

1.
5)

18
 (5

0.
0)

8 
(5

0.
0)

14
 (5

8.
3)

22
 (6

2.
9)

16
 (4

7.1
)

Bu
llo

us
 d

is
ea

se
s

3 
(2

1.
4)

3 
(1

2.
0)

1 
(2

.6
)

2 
(5

.6
)

3 
(1

8.
8)

3 
(1

2.
5)

1 
(2

.9
)

1 
(2

.9
)

Pi
gm

en
ta

ry
 d

is
ea

se
s

1 
(7

.1)
3 

(1
2.

0)
8 

(2
0.

5)
9 

(2
5.

0)
3 

(1
8.

8)
3 

(1
2.

5)
6 

(1
7.1

)
9 

(2
6.

5)

D
ru

g-
 re

la
te

d 
m

ac
ul

op
ap

ul
ar

 
ra

sh
es

3 
(2

1.
4)

6 
(2

4.
0)

6 
(1

5.
4)

7 
(1

9.
4)

2 
(1

2.
5)

4 
(1

6.
7)

6 
(1

7.1
)

8 
(2

3.
5)

Tr
ea

tm
en

t o
f c

ut
an

eo
us

 
Ir

A
ES

 (%
) y

11
 (7

8.
6)

21
 (8

4.
0)

25
 (6

4.
1)

25
 (6

9.
4)

0.
33

4
12

 (7
5.

0)
19

 (7
9.

2)
24

 (6
8.

6)
23

 (6
4.

7)
0.

65
1

Cu
ta

ne
ou

s i
rA

ES
 re

so
lu

tio
n 

(%
)

0.
28

8
0.

68
2

Im
pr

ov
em

en
t

4 
(3

6.
4)

11
 (5

5.
0)

16
 (7

2.
7)

14
 (5

6.
00

)
5 

(4
5.

5)
10

 (5
2.

6)
16

 (6
9.

6)
12

 (5
4.

5)

Pr
og

re
ss

io
n

0 
(0

.0
)

1 
(5

.0
)

2 
(9

.1)
1 

(4
.0

)
0 

(0
.0

)
1 

(5
.3

)
1 

(4
.3

)
2 

(9
.1)

Re
so

lv
ed

7 
(6

3.
6)

8 
(4

0.
0)

4 
(1

8.
2)

11
 (4

0.
0)

6 
(5

4.
5)

8 
(4

2.
1)

6 
(2

6.
1)

8 
(3

6.
4)

G
ra

de
s o

f e
ve

nt
0.

10
0

0.
06

5

G
ra

de
 I

3 
(2

1.
4)

15
 (6

0.
0)

20
 (5

1.
3)

18
 (5

0.
0)

4 
(2

5.
0)

13
 (5

4.
2)

20
 (5

7.1
)

18
 (5

2.
9)

G
ra

de
 II

5 
(3

5.
7)

6 
(2

4.
0)

14
 (3

5.
9)

14
 (3

8.
9)

5 
(3

1.
2)

7 
(2

9.
2)

11
 (3

1.
4)

13
 (3

8.
2)

G
ra

de
 II

I o
r I

V
6 

(4
2.

9)
4 

(1
6.

0)
5 

(1
2.

8)
4 

(1
1.

1)
7 

(4
3.

8)
4 

(1
6.

7)
4 

(1
1.

4)
3 

(8
.8

)

A
ct

io
n 

ta
ke

n 
on

 IT
 a

fte
r 

cu
ta

ne
ou

s i
rA

ES
 (%

)
0.

65
1

0.
10

7

C
on

tin
ua

tio
n

9 
(9

0.
0)

20
 (8

7.
0)

32
 (8

6.
5)

29
 (8

7.9
)

10
 (8

3.
3)

19
 (8

6.
4)

31
 (9

1.
2)

25
 (8

3.
3)

D
is

co
nt

in
ua

tio
n

1 
(1

0.
0)

2 
(8

.7
)

2 
(5

.4
)

3 
(9

.1)
2 

(1
6.

7)
3 

(1
3.

6)
1 

(2
.9

)
2 

(6
.7

)

In
te

rr
up

tio
n

0 
(0

.0
)

1 
(4

.3
)

3 
(8

.1)
1 

(3
.0

)
0 

(0
.0

)
0 

(0
.0

)
2 

(5
.9

)
3 

(1
0.

0)

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.19112 by C

ochrane France, W
iley O

nline L
ibrary on [08/06/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



   | 7L'ORPHELIN et al.

associated with better response of the tumour to ICI therapy. 
Vitiligo induced by ICI is a favourable prognostic factor in 
patients with melanoma.25 This may be as a result of melano-
cyte destruction by autoreactive CD8+ T cells. Vitiligo is due 
to T cells infiltration, also involved in microenvironment of 
tumour, and explaining a better response to immunother-
apy.25 More broadly, it has been reported that any cutaneous 
irAE are significantly associated with a better overall sur-
vival,19 and we may assume, associated with enhanced re-
sponse to immunotherapy.

Severe late- onset irAE have been described with a median 
onset time of 128 days for all organ- grade III– IV irAEs.26 In 
our study, we report a median onset time of 208 days for 
all- grades cutaneous irAEs suggesting that appearance of 
cutaneous irAE could be delayed. Gault et al.13 reported a 
delay of appearance of 10 months for eczematous reactions 
and 50 days for psoriasis. It seems to be consistent with our 
study since we reported respectively 46.6% and 34.9% of in-
flammatory diseases which occur early (i.e. within the first 
3 months of treatment) or medium- onset (i.e. after 3 months 

and before 1 year). However, as we pooled all inflammatory 
cutaneous irAEs, we did not distinguish delay of appearance 
psoriasis from other inflammatory dermatosis.

We found that nearly 21% of cutaneous irAE were late- 
onset events appearing more than a year after immuno-
therapy initiation. Such late- onset irAEs may be difficult 
to formally impute as resulting from ICI, and are difficult 
to distinguish from coincidental dermatological disease.13 
Drug- related rashes (20%) and bullous conditions (8.3%) are 
more likely to be life- threatening adverse effects and could 
appear more than 1 year after treatment initiation in patients 
with a long treatment duration.

It highlights the value of long- term dermatological fol-
low- up after immunotherapy. Because the longer immu-
notherapy is administered, the higher the risk of a drug 
associated rash, the potential late- onset grade III– IV cu-
taneous irAEs encourages discontinuation of immuno-
therapy when oncological conditions permit.26 It should 
be noted that discontinuation of immunotherapy must 
always be weighed against the risk of melanoma, since 

T A B L E  3  Association between tumour grades and type of cutaneous event, and follow- up, bivariate, with CR, complete response; PR, partial 
response; SD, stable disease; PD, progressive disease.

Grade I Grade II Grade III + IV

pn = 59 n = 41 n = 20

Sex = Male (%) 46 (78.0) 27 (65.9) 15 (75.0) 0.397

Event (%) 0.006

Inflammatory benign dermatosis 28 (47.5) 26 (63.4) 9 (45.0)

Bullous diseases 1 (1.7) 5 (12.2) 4 (20.0)

Pigmentary diseases 18 (30.5) 4 (9.8) 1 (5.0)

Drug- related maculopapular rashes 12 (20.3) 6 (14.6) 6 (30.0)

Treatment of cutaneous IrAES (%) 34 (57.6) 32 (78.0) 18 (90.0) 0.009

Cutaneous irAES resolution (%) 0.103

Improvement 16 (50.0) 21 (70.0) 8 (47.1)

Progression 0 (0.0) 2 (6.7) 2 (11.8)

Resolved 16 (50.0) 7 (23.3) 7 (41.2)

Action taken on IT after cutaneous irAES (%) <0.001

Continuation 54 (94.7) 31 (91.2) 10 (58.8)

Discontinuation 2 (3.5) 2 (5.9) 4 (23.5)

Interruption 1 (1.8) 1 (2.9) 3 (17.6)

Response at 3M (%) 0.100

CR 3 (5.4) 5 (12.8) 6 (31.6)

PD 15 (26.8) 6 (15.4) 4 (21.1)

PR 20 (35.7) 14 (35.9) 5 (26.3)

SD 18 (32.2) 14 (35.9) 4 (21.1)

Response at 6M (%) 0.065

CR 4 (7.3) 5 (13.9) 7 (38.9)

PD 13 (23.6) 7 (19.4) 4 (22.2)

PR 20 (36.4) 11 (30.6) 4 (22.2)

SD 18 (32.7) 13 (36.1) 3 (16.7)

Bold values are significant when p < 0.05.

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.19112 by C

ochrane France, W
iley O

nline L
ibrary on [08/06/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



8 |   
CUTANEOUS MANIFESTATIONS INDUCED BY CHECK POINT INHIBITORS IN 120 MELANOMA 

PATIENTS— THE EUROPEAN MELSKINTOX STUDY

T
A

B
L

E
 4

 
D

es
cr

ip
tio

n 
of

 tr
ea

tm
en

t u
se

d 
to

 re
co

ve
r c

ut
an

eo
us

 ir
A

Es
 re

ga
rd

in
g 

th
e 

ty
pe

 o
f c

ut
an

eo
us

 e
ve

nt
.

In
fl

am
m

at
or

y 
be

ni
gn

 d
er

m
at

os
is

Bu
llo

us
 d

is
ea

se
s

Pi
gm

en
ta

ry
 d

is
ea

se
s

D
ru

g-
 re

la
te

d 
m

ac
ul

op
ap

ul
ar

 ra
sh

es

N
o 

Tr
ea

tm
en

t o
f c

ut
an

eo
us

 ir
A

ES
 

re
ce

iv
ed

11
0

20
5

Tr
ea

tm
en

t o
f c

ut
an

eo
us

 ir
A

ES
 re

ce
iv

ed
53

10
2

19

To
pi

c s
te

ro
id

s o
r T

S +
 em

ol
lie

nt
s

27
 (8

 b
et

ha
m

et
as

on
e;

 7
 N

S;
 4

 m
om

et
as

on
e;

 
2 

M
PA

; 2
 c

lo
be

ta
so

l; 
1 

tr
ia

m
ci

no
lo

ne
; 1

 
di

flu
co

rt
ol

on
e 

+ 
em

ol
lie

nt
; 1

 c
lo

be
ta

so
ne

 +
 

em
ol

lie
nt

)

2 
(2

 c
lo

be
ta

so
l)

0
7 

(3
 b

et
ha

m
et

as
on

e;
 2

 N
S;

 1
 

di
flu

co
rt

ol
on

e;
 1

 m
om

et
as

on
e)

A
nt

ih
is

ta
m

in
e

4 
(1

 c
hl

or
op

yr
am

in
e;

 1
 d

es
lo

ra
ta

di
ne

; 1
 

ce
tir

iz
in

e;
 1

 d
es

lo
ra

ta
di

ne
 +

 h
yd

ro
xy

zi
ne

)
0

0
5 

(2
 d

es
lo

ra
ta

di
ne

; 1
 c

et
ir

iz
in

e;
 1

 
ch

lo
ro

py
ra

m
in

e;
 1

 c
et

ir
iz

in
e+

 
de

slo
ra

ta
di

ne
)

To
pi

c s
te

ro
id

s +
 an

tih
is

ta
m

in
e

4 
(2

 b
et

ha
m

et
as

on
e 

+ 
ce

tir
iz

in
e;

 1
 c

lo
be

ta
so

l 
+ 

ch
lo

rp
he

ni
ne

+ 
em

ol
lie

nt
; 1

 T
S 

N
S+

 
de

slo
ra

ta
di

ne
 +

 h
yd

ro
xy

zi
ne

)

0
1 

(1
 m

om
et

as
on

e 
+ 

ce
tir

iz
in

e)
3 

(2
 b

et
ha

m
et

as
on

e 
+ 

de
slo

ra
ta

di
ne

; 1
 

di
flu

co
rt

ol
on

e 
+ 

de
slo

ra
ta

di
ne

)

A
nt

ib
io

tic
s

2 
(1

 ly
m

ec
yc

lin
e 

+ 
pr

ed
ni

so
ne

; 1
 ly

m
ec

yc
lin

e 
+ 

be
nz

oy
l p

er
ox

id
e)

0
0

0

St
er

oi
ds

7 
(2

 m
et

hy
lp

re
dn

is
ol

on
e 

+ 
be

th
am

et
as

on
e;

 2
 

pr
ed

ni
so

lo
ne

 +
 c

et
ir

iz
in

e 
+ 

fe
xo

fe
na

di
ne

 +
 

hy
dr

ox
yz

in
e 

+ 
cl

ob
et

as
ol

; 1
 p

re
dn

is
ol

on
e 

+ 
m

om
et

as
on

e;
 1

 p
re

dn
is

ol
on

e;
 1

 p
re

dn
is

on
e)

5 
(2

 m
et

hy
lp

re
dn

is
ol

on
e;

 
1 

pr
ed

ni
so

lo
ne

; 1
 

m
et

hy
lp

re
dn

is
ol

on
e 

+ 
pr

ed
ni

so
lo

ne
 +

 h
yd

ro
co

rt
is

on
e;

 1
 

pr
ed

ni
so

ne
 +

 T
S 

N
S)

0
1 

(1
 m

et
hy

lp
re

dn
is

ol
on

e 
+ 

cl
ob

et
as

ol
 

+ 
pr

ed
ni

so
lo

ne
)

Im
m

un
os

up
pr

es
si

ve
 tr

ea
tm

en
t

0
3 

(1
 ri

tu
xi

m
ab

 +
 m

et
hy

lp
re

dn
is

ol
on

e;
 

1 
m

et
ho

tr
ex

at
e 

+ 
pr

ed
ni

so
lo

ne
 

+ 
do

xy
cy

cl
in

e;
 1

 m
et

ho
tr

ex
at

e 
+ 

sa
la

zo
pr

yn
 +

 U
V

B 
th

er
ap

y)

1 
(1

 ta
cr

ol
im

us
)

1 
(1

 ta
cr

ol
im

us
 +

 p
re

dn
is

ol
on

e 
+ 

bi
la

st
in

e)

V
ita

m
in

 D
 +

 to
pi

c
3 

(2
 e

ns
til

ar
+e

m
ol

lie
nt

; 1
 c

al
ci

po
tr

io
l +

 
be

th
am

et
as

on
e)

1 
(1

 D
ov

ob
et

 +
 e

m
ol

lie
nt

)
0

0

Re
tin

oi
ds

3 
(1

 a
ci

tr
et

in
 +

 m
om

et
as

on
e;

 1
 a

ci
tr

et
in

 +
 

da
iv

ob
et

; 1
 k

er
ac

ut
an

 +
 U

VA
 th

er
ap

y)
0

0
0

O
th

er
 sy

st
em

ic
 tr

ea
tm

en
t

1 
(1

 a
pr

em
ila

st
)

0
0

0

Em
ol

lie
nt

1
0

0
2

N
ot

e:
 D

ip
ro

so
ne

 a
s b

et
am

et
ha

so
ne

; E
lo

co
m

 a
s m

om
et

as
on

e;
 A

dv
an

ta
n 

as
 M

et
hy

lp
re

dn
is

ol
on

e 
ac

ep
on

at
e 

(M
PA

); 
D

er
m

ov
al

 a
nd

 C
la

re
lu

x 
as

 C
lo

be
ta

so
l; 

N
er

is
on

e 
as

 D
if

lu
co

rt
ol

on
e;

 tr
im

ov
at

e 
as

 c
lo

be
ta

so
ne

; A
er

iu
s a

s d
es

lo
ra

ta
di

ne
; 

A
ta

ra
x 

as
 h

yd
ro

xy
zi

ne
; e

um
ov

at
e 

an
d 

de
rm

ov
at

e 
as

 c
lo

be
ta

so
l; 

Te
tr

al
ys

al
 a

s l
ym

ec
yc

lin
e;

 c
or

ta
nc

yl
 a

s p
re

dn
is

on
e;

 E
cl

ar
an

 a
s b

en
zo

yl
 p

er
ox

id
e.

A
bb

re
vi

at
io

ns
: N

S,
 n

on
- s

tip
ul

at
ed

; T
S,

 T
op

ic
 st

er
oi

ds
.

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.19112 by C

ochrane France, W
iley O

nline L
ibrary on [08/06/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



   | 9L'ORPHELIN et al.

the risk of grade III- IV cutaneous toxicity is more often 
smaller than risk of death of stage III- IV melanoma. It 
suggests increased monitoring even after immunotherapy 
is discontinued.

CONCLUSIONS

In conclusion, our European multi- centre prospective co-
hort of patients with melanoma has characterized the clini-
cal spectrum of cutaneous irAEs, their timing and severity 
and their relationship with tumour response. We show that 
grade I- II cutaneous IrAE are easily managed allowing 
ongoing anti- cancer treatment and avoid potential pro-
gression to grade III- IV irAE that may lead to treatment 
discontinuation.

We reported late- onset events which means cutaneous side 
effects may appear a long time after the immunotherapy has 
been stopped or a long time after its initiation. When the cu-
taneous irAEs occurs at a later stage than the discontinuation 
of the immunotherapy, it is not easy to distinguish between a 
cutaneous side effect and a dermatosis with another aetiology.

This pleads for a reinforced dermatological follow- up, ei-
ther by an oncodermatologist, or via a care pathway where 
the oncologist is linked with a dermatologist. These findings 
highlight the importance of specialist oncodermatological 
involvement in management of patients with melanoma re-
ceiving immunotherapy.
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