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A B S TRA   C T
BACKGROUND: Cutaneous adverse events (CAEs) related to oncological therapies are a common scenario in daily clinical practice.
METHODS: This is a retrospective observational study collecting the data regarding CAEs of patients treated with immune checkpoints inhibi-
tors (ICIs) in four different Italian centers.
RESULTS: Of 323 patients included, 305 were evaluable for this analysis; 182 patients (59.7%) had metastatic cutaneous melanoma (CM), 99 
(32.5%) non-small cell lung cancer (NSCLC) and 24 (7.8%) renal cell carcinoma (RCC). The most frequent CAEs that we found, considering all 
the 305 patients, were pruriginous maculopapular rash (10.2% of the patients), vitiligo-like areas (7.2% of the patients), psoriasiform rash (6.2% 
of the patients), asymptomatic maculopapular rash (4.6% of the patients), and lichenoid rash (4.3% of the patients). Vitiligo-like areas occurred 
more frequently in patients with CM, while a lichenoid rash was more frequently observed in patients with RCC. Treatment interruption was 
related to drug-induced CAEs in 15.4% of melanoma patients and 0.0% of lung and kidney patients. Patients developing a cutaneous adverse 
event had better overall response rate and higher progression free survival and overall survival than the patients without CAEs.
CONCLUSIONS: Our study brings new information on the characteristics of CAEs related to ICIs treatment in three different types of cancers, 
CM, NSCLC and RCC.
(Cite this article as: Medri M, Savoia F, Foca F, Miserocchi A, Quaglino P, Rubatto M, et al.; IMI, Italian Melanoma Intergroup. A retrospective ob-
servational study on cutaneous adverse events induced by immune checkpoint inhibitors. Ital J Dermatol Venereol 2023;158:437-44. DOI: 10.23736/
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Cutaneous adverse events (CAEs) related to oncologi-
cal therapies are a common scenario in the daily clini-

cal practice of dermatologists and oncologists that work 
in a hospital setting and have gained new importance after 
immunotherapies and target therapies have emerged as 
revolutionary cancer treatments.1, 2

Immunotherapy is one of the most promising develop-
ments of oncologic treatment; it uses the innate and ad-
aptative immune system of the patient to attack and de-
stroy cancer cells.3

Immune checkpoint inhibitors (ICIs) block cell surface 
receptors that are called immune checkpoints (ICs). These 
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Data on overall response rate (ORR), progression-free 
survival (PFS) and overall survival (OS) were also col-
lected. OS time was calculated from the date of therapy 
initiation until the last follow-up visit or death. PFS time 
was calculated from the date of the beginning of the thera-
py until documented disease progression or last follow-up 
for non-progressed patients. Kaplan Meier curves were re-
ported of OS and PFS analysis and comparison was done 
using the log-rank test. Estimated HRs and their 95% CI 
were calculated using univariate and multivariate Cox pro-
portional hazard models.

Patients with persistent (more than 12 months) partial or 
complete response were considered for ORR.

Statistical analysis

P values <0.05 were considered statistically significant. 
All statistical analyses were performed using Stata/SE ver-
sion 15.1 for Windows (StataCorpLP, College Station, TX, 
USA).

Results

Of 323 patients consecutively included in the database, 305 
were evaluable for this analysis; one center with patients 
without sufficient data for the evaluation of primary objec-
tive was excluded; 182 patients (59.7%) had been treated 
for metastatic CM, 99 (32.5%) for metastatic NSCLC, and 
24 (7.8%) for metastatic RCC.

Patients’ characteristics are reported in Table I. CAEs 
incidence according to the site of the disease was 37.9% 
for CM, 24.2% for NSCLC and 33% for RCC. If we con-
sider the type of immunotherapy, in our study 67.3% of the 
patients with CAEs were on nivolumab treatment, 24.8% 
were on pembrolizumab, 6.9% were on ipilimumab and 
1% were on a combination of anti-PD1 and anti-CTLA4. 
In our database, only two patients had been treated with 

receptors are present on the surface of immune cells and 
regulate the activation of T lymphocytes, with a function 
that can be summarized as that of a gatekeeper of the im-
mune responses. ICs are fundamental to maintain self-tol-
erance but are also used by malignant cells to escape from 
the immune system of the patient. Cytotoxic T-lymphocyte 
protein 4 (CTLA-4) and programmed cell death protein 1 
(PD-1) are two of the most studied ICs and ICIs against 
these two receptors have demonstrated their efficacy for 
the treatment of different types of cancer, such as cutane-
ous melanoma, lung cancer, and kidney cancer.4

Besides a good efficacy profile, ICIs share the burden of 
a wide range of adverse events (AEs), including immune-
related AEs (irAEs). CAEs are amongst the most frequent 
and sometimes the most severe AEs due to ICIs.

This study aims to investigate the different types of 
CAEs during the treatment with ICIs for cutaneous mela-
noma (CM), non-small cell lung cancer (NSCLC), and re-
nal cell cancer (RCC).

Secondary objectives of the study were the evaluation 
of the association between CAEs due to oncological treat-
ment with ICIs and drug activity and clinical outcome, the 
evaluation of the association between clinical-pathological 
features of the primary cancer and the CAEs of the treat-
ment and evaluation of the optimal management of the 
CAEs related to cancer treatment.

Materials and methods

We performed a retrospective observational study col-
lecting the data of consecutive patients treated with ICIs, 
namely nivolumab, pembrolizumab, ipilimumab, or a 
combination of these drugs, for advanced or metastatic 
CM, NSCLC or RCC in 4 different Italian centers, Mel-
dola, Torino, Chieti, and Napoli, between January 2014 
and December 2019.

A common database was created and demographic char-
acteristics of the patients (age at time of therapy, sex), in-
formation on the natural history of the disease (type of can-
cer, date first diagnosis of the cancer, date of last follow-up 
visit, date of the exitus), the oncological treatment (type of 
treatment, date of the beginning of the therapy, best objec-
tive response, date of progression), as well as the type, se-
verity and duration of treatment-related CAEs, recorded ac-
cording to the Common Terminology Criteria for Adverse 
Events (CTCAE) version 5.0 were collected. The CTCAE 
grade for each patient was the highest one observed during 
the period of follow-up. The association between type of 
CAEs and site of disease was assessed by Fisher exact.

Table I.—��Characteristics of the 305 patients of the study.
Characteristics N. (%)
Median age (range) 68.2 (24.8-87.5)
Age when therapy started

<70 years 179 (58.7)
≥70 126 (41.3)

Sex
Male 189 (62.0)
Female 116 (38.0)

Site of disease
CM 182 (59.7)
NSCLC 99 (32.4)
RCC 24 (7.9)
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rash that did not respond completely to the treatment, 1 a 
psoriasiform rash and 1 a pruritus without rash.

Patients developing CAEs had a higher ORR than pa-
tients without CAEs (53.7% versus 26.6%). Considering 
all the three types of cancer, median PFS of patients with 
CAEs was 18.8 months (95%CI: 12.5-34.5) while median 
PFS of patients without CAEs was 3.9 months (95%CI: 
3.2-5.4). Similarly, 12-months OS was 89.2 (95%CI:80.8-
94.0) versus 51.7 (95%CI: 44.5-58.4) for patients with and 
without CAEs, respectively. These data are reported in 
Table IV, V, VI; data for PFS and OS remained statistically 
significant in multivariable models after correction by the 
type of cancer and different ICIs treatments.

Thirty patients with CM, 11.2% of all the patients, had 
been treated before our study with another immunothera-
py, that was stopped before the recruitment, while none of 
the patients with NSCLC and RCC had been treated before 
with ICIs. The history of a previous immunotherapy was 
not associated with a different PFS or OS compared to pa-
tients that were naïve to ICIs (Table VII).

As shown in Supplementary Digital Material 1, Supple-
mentary Table I, patients with CAEs had a reduction of 
risk of progression of 55% (HR:0.45, 95%CI: 0.33-0.63). 
Patients with NSCLC had a higher risk of progression 
of disease (HR: 1.94, 95%CI: 1.44-2.62), while patients 
with nivolumab and pembrolizumab had a lower risk of 
progression of disease respect to patients who underwent 
ipilimumab therapy (HR: 0.50, 95%CI: 0.30-0.83 and 
HR:0.43, 95%CI:0.25-0.75, respectively).

Considering OS data, as shown in Supplementary Digi-
tal Material 2, Supplementary Table II, patients with CAEs 

a combination of nivolumab plus ipilimumab for NSCLC 
and both reported a pruriginous maculopapular rash, that 
was treated with oral corticosteroids but was not the cause 
of treatment discontinuation.

The most frequent CAEs that we found, considering 
all the 305 patients, were pruriginous maculopapular rash 
(10.2% of the patients), vitiligo-like areas (7.2% of the pa-
tients), psoriasiform rash (6.2% of the patients), asymp-
tomatic maculopapular rash (4.6% of the patients), and 
lichenoid rash (4.3% of the patients). The diagnosis was 
made according to clinical and dermatoscopic features and 
where needed a skin biopsy for histologic confirmation 
was obtained. Under the term of psoriasiform rash were 
included both new cases of psoriasis or exacerbation of a 
known psoriasis. The time of onset of the CAEs was not 
reported in all cases of the database but varied from few 
days to months.

As reported in Table II, vitiligo-like areas occurred 
more frequently in patients with CM (11.5%) compared to 
NSCLC (0.0%) and RCC (4.2%), while lichenoid rash was 
more frequently observed in patients with RCC (12.5%) 
compared to CM (2.2%) and NSCLC (6.1%).

Only 1 case of Stevens-Johnson Syndrome (SJS) and 2 
cases of autoimmune bullous eruptions (bullous pemphi-
goid) were reported, accounting for 0.7% of the reported 
cutaneous AEs.

Treatment characteristics are reported in Table III. Inter-
estingly, drug-induced CAEs determined permanent treat-
ment interruption in 4 patients with CM (15.4% of CM pa-
tients), and no NSCLC or RCC patients. Considering these 
4 patients, 2 presented a severe pruriginous maculopapular 

Table II.—��Reported CAEs.

Frequency of AE
Site of disease

CM
(%)

NSCLC
(%)

RCC
(%)

Total
(%)

Asymptomatic maculopapular rash 11 (6.0) 3 (3.0) 0 (0.0) 14 (4.6)
Pruriginous maculopapular rash 18 (9.9) 10 (10.1) 3 (12.5) 31 (10.2)
Vitiligo-like areas 21 (11.5) 0 (0.0) 1 (4.2) 22 (7.2)
Psoriasiform rash 14 (7.7) 4 (4.0) 1 (4.2) 19 (6.2)
Halo naevi 0 (0.0) 0 (0.0) 1 (4.2) 1 (0.3)
Non-melanoma skin cancers 1 (0.5) 1 (1.0) 0 (0.0) 2 (0.7)
Lichenoid rash 4 (2.2) 6 (6.1) 3 (12.5) 13 (4.3)
Skin infections 0 (0.0) 5 (5.1) 1 (4.2) 6 (2.0)
Stomatitis 1 (0.5) 1 (1.0) 0 (0.0) 2 (0.7)
Xerosis 2 (1.1) 1 (1.0) 0 (0.0) 3 (1.0)
Autoimmune bullous eruptions 1 (0.5) 1 (1.0) 0 (0.0) 2 (0.7)
Stevens-Johnson Syndrome 0 (0.0) 1 (1.0) 0 (0.0) 1 (0.3)
Herpes zoster 1 (0.5) 1 (1.0) 0 (0.0) 2 (0.7)
Vasculitis 1 (0.5) 0 (0.0) 0 (0.0) 1 (0.3)
Pruritus 7 (3.8) 1 (1.0) 0 (0.0) 8 (2.6)
Panniculitis 0 (0.0) 0 (0.0) 1 (4.2) 1 (0.3)
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ylprednisolone), leading to resolution of the CAEs in 6 
patients with pruriginous maculopapular rash, 4 patients 
with lichenoid rash, 0 patients with psoriasiform rash, 0 
patients with asymptomatic maculopapular rash and 2 
patients with autoimmune bullous eruption (bullous pem-
phigoid) (Table VI). Prednisone and methylprednisolone 
were used at a mean starting dose of 0.4 mg/kg/die, gradu-
ally tapered, with a mean treatment duration of 24 days.

Intravenous corticosteroid treatment (methylpredniso-
lone 0.5 mg/kg/die, gradually tapered) was used only in 
a case of SJS, with complete recovery after 1 month and 
only transient interruption of the treatment.

Overall, permanent treatment interruption occurred in 41 
patients because of progressive disease or death, in 8 patients 
because of non-CAEs, in 4 patients because of CAEs, in 2 
patients because of patients’ decision and 14 for other un-

had a reduction of risk of death of 75% (HR:0.25, 95%CI: 
0.16-0.38). Considering the risk of death, patients with 
NSCLC had a higher risk (HR: 1.86, 95%CI: 1.32-2.61) 
compared to CM and RCC patients, while patients with 
nivolumab and pembrolizumab had a lower risk with re-
spect to patients who underwent ipilimumab therapy (HR: 
0.47, 95%CI: 0.27-0.83 and HR: 0.40, 95%CI: 0.22-0.74, 
respectively).

The treatment of the CAEs was mainly topical, with the 
use of emollients and mid-potency or high-potency corti-
costeroids creams, but 28 patients, 12 with a pruriginous 
maculopapular rash, 9 with a lichenoid rash, 2 with a pso-
riasiform rash, 2 with an asymptomatic maculopapular 
rash and 2 with an autoimmune bullous eruption (bullous 
pemphigoid) required a systemic treatment with oral an-
tihistamines and oral corticosteroid (prednisone or meth-

Table III.—��Treatment characteristics.

Characteristics CM  
N. (%)

NSCLC  
N. (%)

RCC  
N. (%)

Overall patients  
N. (%)

ICI therapy
Ipilimumab 23 (12.6) 0 (0.0) 0 (0.0) 23 (7.5)
Nivolumab 108 (59.3) 78 (78.8) 24 (100.0) 210 (68.9)
Pembrolizumab 51 (28.1) 19 (19.2) 0 (0.0) 70 (23.0)
Combination anti pd1+ anti ctla4 0 (0.0) 2 (2.0) 0 (0.0) 2 (0.6)

Previous ICI therapy
No 116 (79.5) 99 (100.0) 24 (100.0) 239 (88.8)
Yes 30 (20.5) 0 (0.0) 0 (0.0) 30 (11.2)
Unknown 36 0 0 36

Treatment interruption
No 149 (85.1) 62 (65.3) 13 (56.5) 224 (76.5)
Yes 26 (14.9) 33 (34.7) 10 (43.5) 69 (23.5)
Unknown 7 4 1 12

Causes of treatment interruption
Progressive disease/death 12 (46.2) 22 (66.7) 7 (70.0) 41 (59.4)
Non CAEs 3 (11.5) 4 (12.1) 1 (10.0) 8 (11.6)
CAEs 4 (15.4) 0 (0.0) 0 (0.0) 4 (5.8)
Patient’s decision 2 (7.7) 0 (0.0) 0 (0.0) 2 (2.9)
Other 5 (19.2) 7 (21.2) 2 (20.0) 14 (20.3)

Best objective response
CR 25 (15.0) 0 (0.0) 0 (0.0) 25 (9.2)
PR 43 (25.8) 27 (32.1) 10 (45.4) 80 (29.3)
SD 38 (22.8) 21 (25.0) 6 (27.3) 65 (23.8)
PD 61 (36.5) 36 (42.9) 6 (27.3) 103 (37.7)
Not evaluable 15 15 2 32

Table IV.—��Response by site of the disease and presence of CAEs.

Best objective 
response

CM NSCLC RCC Total
Patients without 

CAEs N. (%)
Patients with 
CAEs N. (%)

Patients without 
CAEs N. (%)

Patients with 
CAEs N. (%)

Patients without 
CAEs N. (%)

Patients with 
CAEs N. (%)

Patients without 
CAEs N. (%)

Patients with 
CAEs (%)

ORR (PR+CR) 32 (30.5) 36 (58.0) 16 (26.2) 11 (47.8) 6 (42.8) 4 (50.0) 54 (26.6) 51 (53.7)
SD 25 (23.8) 13 (21.0) 14 (23.0) 7 (30.5) 4 (28.6) 2 (25.0) 43 (21.2) 22 (23.2)
PD 48 (45.7) 13 (21.0) 31 (50.8) 5 (21.7) 4 (28.6) 2 (25.0) 83 (40.9) 20 (21.1)
Not Evaluable 8 7 14 1 2 0 24 8
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different types of cancer, namely CM, NSCLC, and RCC. 
ICIs therapy included nivolumab, pembrolizumab, ipilim-
umab, and a combination of these drugs.

Previous studies have shown that ICIs can elicit a wide 
range of CAEs, the most frequently reported being macu-
lopapular rash, lichenoid reactions, vitiligo, pruritus, usu-
ally with severity of grade G1 or G2 according to CTCAE 

specified causes (Table III). Data on transient interruptions 
of the immunotherapy were not available in the database.

Discussion

In this retrospective observational study, we have reported 
the data of a case series of patients treated with ICIs for 3 

Table V.—��Univariate analysis for progression-free survival.
Number of patients Number of events Median PFS (95%CI) P value Log-Rank Test

All cases 296 217 6.9 (4.9 – 9.2) -
Age

<70 years 175 125 6.3 (4.1-10.3) 0.419
≥70 years 121 92 7.6 (4.4-11.1)

Gender
Female 113 79 9.6 (4.9-17.7) 0.200
Male 183 138 5.9 (4.1-8.7)

Site of disease
CM 173 113 9.8 (6.4-18.2) <0.001
NSCLC 99 87 4.1 (2.9-6.9)
RCC 24 17 3.0 (2.7-33.2)

Presence of CAEs
Yes 95 52 18.8 (12.5-34.5) <0.001
No 201 165 3.9 (3.2-5.4)

ICIs therapy
Ipilimumab 23 19 3.4 (2.13-4.41) 0.036
Nivolumab 202 153 6.9 (4.5-9.9)
Pembrolizumab 69 43 15.0 (5.9-19.3)

Previous ICIs
Yes 30 24 6.1 (3.7-9.8) 0.914
No 234 181 5.4 (3.9-8.7)

Table VI.—��Univariate analysis for overall survival (median and 12-months survival).
Number of patients Number of events Median OS (95%CI) 12-months OS (95%CI) P value Log-Rank Test

All cases 296 167 23.0 (17.6-30.9) 63.7 (57.9-69.0) -
Age

<70 years 174 97 23.4 (14.9-39.5) 63.2 (55.4-69.9) 0.788
≥70 years 122 70 21.3 (13.6-35.2) 64.6 (55.2-72.5)

Gender
Female 112 55 39.5 (21.2-50.9) 68.3 (58.8-76.1) 0.061
Male 184 112 18.4 (12.9-23.8) 60.9 (53.3-67.7)

Site of disease
Melanoma 176 84 35.2 (21.4-NE) 68.3 (60.8-74.8) <0.001
Lung 97 73 12.8 (9.3-17.3) 53.2 (42.7-62.6)
Kidney 23 10 50.3 (20.1-NE) 73.9 (50.9-87.3)

Presence of CAEs
Yes 98 26 Not reached 89.2 (80.8-94.0) <0.001
No 198 141 12.9 (9.6-17.6) 51.7 (44.5-58.4)

ICI therapy
Ipilimumab 22 16 6.5 (2.8-35.2) 45.5 (24.4-64.3) 0.069
Nivolumab 203 118 23.0 (14.7-30.9) 47.8 (40.5-54.7)
Pembrolizumab 69 31 38.3 (18.4-NE) 71.3 (58.8-80.7)

Previous ICI
Yes 29 20 16.0 (9.6-49.5) 55.2 (35.6-71.0) 0.954
No 233 146 19.5 (13.6-23.5) 60.4 (53.8-66.5)

NE: not estimable.
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dently from the type of cancer treated. Vitiligo-like areas, 
psoriasiform rash and lichenoid rash were the other most 
frequent CAEs, in order of frequency, in our database.

We observed a statistically significant difference in the 
occurrence of vitiligo-like areas among the three different 
types of cancers, considering that 11.5% of patients with 
CM presented this CAE compared to none of patients with 
NSCLC and 4.2% of patients with RCC (P<0.001).

The association of vililigo and melanoma is well known 
and it is due to the presence of melanoma-specific cytotox-
ic T lymphocytes (CTL) that recognize specific antigens 
that are expressed on both melanoma cells and normal me-
lanocytes. The autoimmune reaction provoked by mela-
noma-specific CTL can lead to both melanoma regression 
or vitiligo and immunotherapy with ICIs can enhance this 
phenomenon.

Another statistically significant difference was observed 
for the occurrence of a lichenoid rash among the three dif-
ferent types of cancer, with 12.5% of patients affected by 
RCC that presented this cutaneous AEs compared to 2.2% 
of patients affected by CM and 6.1% of patients affected 
by NSCLC (P=0.036).

Only one severe CAE was reported in our database, a 
case of SJS in a patient treated with pembrolizumab for 
NSCLC.

The drug was promptly suspended and treatment with 
intravenous methylprednisolone was started, leading to a 
complete recovery over 2 weeks, allowing the resumption 
of the treatment.

Two cases of bullous pemphigoid, the first one in a pa-

version 5.0. Life-threatening CAEs are less frequently re-
ported and include SJS, toxic epidermal necrolysis (TEN), 
drug rash with eosinophilia and systemic symptoms 
(DRESS).5-8

CAEs are the most commonly reported side effects due 
to ICIs and it is estimated that about 50% of patients treated 
with ipilimumab will develop CAEs, compared to 30-40% 
of patients treated with nivolumab or pembrolizumab.9 Se-
vere CAEs occur in less than 3% of cases with anti-PD1 
treatment and less than 5% of cases treated with a combi-
nation of anti-CTLA4 and anti-PD1. CAEs related to im-
munotherapies are usually the first adverse event to occur, 
even though the time of onset has great variability, ranging 
from a few weeks to several months, in some cases after 
treatment discontinuation.10-12 The clinical spectrum of 
CAEs associated with ICIs includes reactivation or aggra-
vation of preexisting dermatoses or de novo occurrence. 
A practical classification considers inflammatory skin re-
actions, bullous eruptions, pruritus, pigmentary disorders, 
severe CAEs – life-threatening drug reactions, and mis-
cellaneous. This last group includes psoriasiform Grover 
disease, vasculitis, dermatomyositis, Sjogren syndrome, 
sarcoidosis, urticaria, prurigo simplex, prurigo nodularis, 
rosacea, acneiform rash, photosensitivity, radiation derma-
titis, Sweet syndrome, panniculitis, stomatitis, xerostomy, 
dysgeusia, alopecia, and onychodystrophy.6, 8, 9, 11-22

Our study confirms that a maculopapular rash, which is 
included in the inflammatory skin reactions, both associat-
ed with pruritus or asymptomatic, was the most frequently 
reported CAE occurring during ICIs treatment, indepen-

Table VII.—��Therapies performed for different CAEs and their resolution.

Frequency of AE

Therapy

None
 (%)

Topical
 (%)

Resolution
 (%)

Systemic
 (%)

Resolution
 (%)

Topical + 
systemic

 (%)
Resolution

 (%) Unknown

Asymptomatic maculopapular rash 1 (10.0) 7 (70.0) 3 (30.0) 2 (20.0) 0 (0.0) 0 (0.0) 0 (0.0) 4
Pruriginous maculopapular rash 1 (3.3) 8 (26.7) 5 (16.7) 12 (40.0) 6 (20.0) 9 (30.0) 4 (13.3) 1
Vitiligo-like areas 13 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 9
Psoriasiform rash 1 (6.3) 7 (43.8) 1 (6.3) 2 (12.5) 0 (0.0) 6 (37.5) 1 (6.3) 3
Halo naevi 1 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0
Non-melanoma skin cancers 1 (50.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (50.0) 1 (50.0) 0
Lichenoid rash 0 (0.0) 2 (16.7) 1 (8.3) 9 (75.0) 4 (33.3) 1 (8.3) 0 (0.0) 1
Cutaneous infections 0 (0.0) 0 (0.0) 0 (0.0) 4 (66.7) 4 (66.7) 2 (33.3) 2 (33.3) 0
Stomatitis 0 (0.0) 0 (0.0) 0 (0.0) 1 (50.0) 0 (0.0) 1 (50.0) 0 (0.0) 0
Xerosis 0 (0.0) 2 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1
Autoimmune bullous eruption 0 (0.0) 0 (0.0) 0 (0.0) 2 (100.0) 2 (100.0) 0 (0.0) 0 (0.0) 0
Stevens-Johnson syndrome 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0) 1 (100.0) 0 (0.0) 0 (0.0) 0
Herpes zoster 0 (0.0) 0 (0.0) 0 (0.0) 2 (100.0) 2 (100.0) 0 (0.0) 0 (0.0) 0
Vasculitis 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0
Pruritus 2 (25.0) 2 (25.0) 2 (25.0) 3 (37.5) 0 (0.0) 1 (12.5) 1 (12.5) 0
Panniculitis 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0) 0
Total 20 (18.5) 29 (26.5) 12 (11.1) 32 (33.3) 13 (15.7) 20 (21.3) 10 (9.3) 19
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Conclusions

Our study has many interesting learning points.
•  Different CAEs seems to vary their frequency in dif-

ferent malignancies: vitiligo-like areas are significantly as-
sociated with ICIs treatment in CM patients and a lichen-
oid rash is significantly associated with ICIs treatment in 
RCC patients.

•  Treatment interruption related to drug-induced CAEs 
of ICIs seems to be more frequent in CM patients than in 
patients affected by NSCLC and RCC.

•  The occurrence of CAEs seems to be associated with 
a better ORR, PFS, and 12-months OS for all the three 
types of cancers that we studied, CM, NSCLC and RCC.

•  Patients treated with ICIs should be monitored during 
and after treatment in order to diagnose and treat CAES; 
dermatologists have a pivotal role in this clinical scenario.
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tient treated with nivolumab for CM and the second one 
for a patient treated with pembrolizumab for NSCLC, were 
also reported. Resolution occurred with the temporary 
withdrawal of the drug and treatment with oral prednisone.

Interestingly, CAEs were the cause of treatment dis-
continuation only in patients affected by CM, compared 
to patients affected by NSCLC and RCC (15.4% of CM 
patients compared to 0.0% of NSCLC and RCC patients). 
These CAEs included widespread maculopapular rash, 
psoriasis, and pruritus without rash.

Recently, Nikolaou and colleagues published a multi-
center retrospective cohort study that studied patients with 
different types of cancers that developed CAEs during 
ICIs treatment.23 Their data are different from that of our 
study and previous reports:

•  the most frequent CAEs were psoriasis and pruritus, 
followed by macular rash, eczematous-type reactions, li-
chenoid dermatitis, vitiligo and bullous pemphigoid;

•  macular rashes and vitiligo were more frequently as-
sociated with CM, pruritus was more frequent in patients 
affected by RCC and psoriasis was mainly observed in pa-
tients affected by NSCLC.

On the other hand, the paper of Nikolaou and colleagues 
confirms the wide interval of time that may occur between 
the start of ICIs treatment and the development of the AEs 
and the rarity of severe CAEs, with only 4 patients that 
developed a grade 4 rash, considering a total of 967 AEs.

In our study, patients with any type of CAEs had a bet-
ter ORR compared to patients without CAEs for all the 
3 different types of cancer, in particular for CM (58% 
versus 30.5%) and NSCLC (47.8% versus 26.2%). Pa-
tients affected by RCC had a similar ORR in both groups 
(50% versus 42.8%), there was a difference between the 2 
groups but it was not statistically significant. The data are 
reported in Table IV.

Patients with CAEs also had a better PFS, with a median 
PFS of 18.8 versus 3.9 (P<0.001), and a better 12-months 
OS (89.2 versus 51.7, P<0.001), and this was true for all 
the 3 different types of cancer (Table V, VI).

Limitations of the study

The main limitation of this study is its retrospective design 
and the low number of patients enrolled. However, most 
of the studies present in the English Literature are case 
reports or reviews and do not make a distinction of the 
CAEs according to cancer types, while our paper shows 
the clinical data of 305 patients treated with ICIs for three 
different types of cancer, CM, NSCLC, and RCC, in 4 Ital-
ian Cancer Centers, using a common database.1, 2, 5, 9, 11-22
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