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ABSTRACT
Background Safety of rechallenge of immune checkpoint 
inhibitor (ICI) after grade ≥2 immune- related adverse 
events (irAEs) leading to ICI discontinuation remains 
unclear.
Methods All adverse drug reactions involving at least 
one ICI reported up to December 31, 2019 were extracted 
from the French pharmacovigilance database. Patients 
were included if they experienced at least one grade 
≥2 irAE resulting in ICI discontinuation, with subsequent 
ICI rechallenge. The primary outcome was the recurrence 
of at least one grade ≥2 irAE in these patients after ICI 
rechallenge.
Results We included 180 patients: 61.1% were men 
(median age of 66 years), 43.9% had melanoma and 
78.9% were receiving anti- programmed cell death 1. 
First ICI discontinuation was related to 191 irAEs. After 
ICI rechallenge, 38.9% of the patients experienced at 
least one grade ≥2 irAE. Among them, 70.0% experienced 
the same irAE, 25.7% a distinct irAE, and 4.3% both 
the same and a distinct irAE. Lower recurrence rates 
of irAEs were associated with rechallenge with the 
same ICI treatment (p=0.02) or first endocrine irAEs 
(p=0.003). Gastrointestinal irAEs were more likely to recur 
(p=0.007). The median duration from ICI discontinuation 
to rechallenge and the severity of the initial irAE did not 
predict recurrent irAEs after ICI rechallenge (p=0.53 and 
p=0.40, respectively).
Conclusions In this study, 61.1% of the patients who 
discontinued ICI treatment for grade ≥2 irAEs experienced 
no recurrent grade ≥2 irAEs after ICI rechallenge. Although 
ICI rechallenge appears to be safe under close monitoring, 
it should always be discussed balancing usefulness of 
rechallenge, patient comorbidities and risk of recurrence 
of first irAE(s). Due to inherent bias associated with 
pharmacovigilance studies, further prospective studies are 
needed to assess risk factors that may influence patient 
outcomes after ICI rechallenge.

INTRODUCTION
Immune checkpoint inhibitors (ICIs) are 
the new standard of care in the treatment of 
many different types of cancer.1 ICIs promote 
antitumor immune response by inhibiting 

cytotoxic T- lymphocyte antigen-4 (CTLA-4) 
or programmed cell death 1 or ligand 1 
(PD-1/PDL-1) or both, leading to durable 
responses when compared with standard 
chemotherapy.2–9 Because of the rapid and 
broad expansion of their indications, ICIs 
have been prescribed to a growing number 
of patients, resulting in increased under-
standing of their safety profile.

ICI use is associated with immune- related 
adverse events (irAEs), related to their 
T- cell mechanism of action. IrAEs can 
affect nearly any organ system, with varying 
degrees of severity.10 ICI therapy can gener-
ally be continued with close monitoring 
in the presence of grade 1 irAEs. Grade ≥2 
irAEs require corticosteroids and tempo-
rary or permanent ICI discontinuation.11–13 
Severe irAEs leading to ICI discontinuation 
affect approximately 15%, 10% and 5% of 
patients receiving anti- CTLA4, anti- PD-1 or 
anti- PD- L1 agents, respectively, and 50% of 
patients receiving both nivolumab and ipili-
mumab.10 11 13 14 According to the current 
guidelines, permanent discontinuation of 
ICI treatment is generally recommended for 
grade 4 irAEs. The decision to resume ICI 
treatment after grade ≥2 irAEs often remains 
challenging. Indeed, ICI rechallenge can 
be associated not only with significant anti-
tumor response,15 16 but also with a theoret-
ically increased significant risk of irAE(s) in 
comparison with naïve patients. Indeed, few 
studies have explored the issue of ICI rechal-
lenge after an irAE. The largest series of ICI 
rechallenges after an irAE focused only on 
the recurrence rate of the same irAE after the 
rechallenge of the same ICI, thereby covering 
only part of the possible clinical scenario.17 
Many other studies have also been based on 
small samples of patients.15 16 18 19 So far, the 
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recurrence rate of irAEs varies from 39% to 55%.20 In this 
study, we aimed to characterize the safety of ICI rechal-
lenge after initial grade ≥2 irAEs, which led to subsequent 
ICI discontinuation.

METHODS
Data source
Data were extracted from the French pharmacovigilance 
database (FPVD). Briefly, the FPVD includes all adverse 
drug reactions (ADRs) spontaneously reported to the 31 
French Regional Pharmacovigilance Centers since 1985. 
French regulations require healthcare professionals 
to report all ADRs to the Regional Pharmacovigilance 
Centre on which they depend. All ADRs are diagnosed 
by healthcare specialists on the basis of clinical data, labo-
ratory findings and/or imaging if necessary. All ADRs 
reports are then reviewed by pharmacologists with exper-
tize in this field. Causality is assessed according to the 
French method for causality assessment of ADRs.21 Cases 
of ADRs are then recorded in the database, using the 
Medical Dictionary for Regulatory Activities.22

Eligibility criteria
All ADRs involving at least one ICI (including nivolumab, 
pembrolizumab, cemiplimab, ipilimumab, atezolizumab, 
durvalumab and avelumab) coded as suspected or inter-
acting drugs according to the WHO criteria and reported 
up to December 31, 2019 were extracted from the FPVD. 
Patients were included if they experienced at least one 
grade ≥2 irAE resulting in substantial ICI discontinua-
tion, with subsequent ICI rechallenge. Patients must have 
discontinued ICI treatment for a period at least equal to 
twice the duration of a cycle (ie, for at least 4 weeks for 
a 2 weekly dosing regimen, 6 weeks for a 3 weekly dosing 
regimen, 8 weeks for a monthly dosing regimen and 12 
weeks for a 6 weekly dosing regimen).

For each included case, the following data were 
collected: patient data (age, sex, body mass index (BMI)), 
characteristics of the ICIs (type, indication (including 
number of prior courses), duration between discontinu-
ation and rechallenge, reason for ICI rechallenge), char-
acteristics of the irAEs (type, time to occurrence, severity 
according to the National Cancer Institute Common 
Terminology Criteria for Adverse Events (NCI CTCAE) 
V.5.0, management (including corticosteroids and other 
immunosuppressive agents) and outcomes).

Clinical outcomes
The primary outcome was the recurrence of at least 
one grade ≥2 irAE after ICI rechallenge in patients who 
discontinued ICI treatment for at least one grade ≥2 irAE. 
We specifically evaluated the recurrence rate of the same 
grade ≥2 irAE after ICI rechallenge, the recurrence rate 
of a distinct irAE after ICI rechallenge, and the charac-
teristics of the patients and the irAEs. The recurrence 
of endocrine irAEs was defined as the need to increase 
significantly the dose of hormone replacement therapy 

after ICI rechallenge. The factors associated with irAE 
recurrence after ICI rechallenge were considered as 
secondary outcomes.

Statistical analysis
In the descriptive statistical analyzes, continuous variables 
were described by mean and SD, or median and IQR 
and categorical variables by the number and proportion 
of subjects in each class. All variables with less than 20% 
of missing data were compared between groups using 
Student’s t- test or Wilcoxon’s test for continuous variables 
and Pearson’s χ2 test or Fisher’s exact test for categorical 
variables. The threshold for statistical significance was set 
at p<0.05. All statistical analyzes were performed using 
SAS software (V.9.4).

RESULTS
Description of the study population
Patient and first ICI treatment characteristics
A total of 180 patients were included in the study 
(figure 1). Patient characteristics are summarized in 
table 1. Sixty- one per cent were men, the median (IQR) 
age was 66 (55–72) years. Melanoma was the most 
common tumor type (43.9%), followed by lung cancer 
(41.1%) and renal cell carcinoma (6.1%). Seventy- nine 
per cent of the patients were receiving an anti- PD-1 agent, 
10.0% an anti- CTLA-4 and anti- PD-1 combination, 6.0% 
an anti- CTLA-4 agent and 5.0% an anti- PD- L1 agent. ICI 
treatment was initiated as a first- line treatment in 22.8% 
of the patients.

Clinical features of grade ≥2 irAEs leading to ICI discontinuation
One hundred and ninety- one irAEs led to ICI discon-
tinuation in 180 patients (table 2). Ten patients (5.6%) 
had ≥2 irAEs leading to ICI discontinuation. The most 
frequent irAEs resulting in ICI discontinuation included 
gastrointestinal disorders (24.6%, including colitis 
(19.4%) and pancreatic disorders (4.7%)), endocrine 
disorders (17.8%), hepatitis (16.2%), respiratory disor-
ders (11.0%) and skin disorders (9.4%). Fifty- two per 
cent of irAEs were grade 2, 46.5% grade 3 and 1.5% grade 

Figure 1 Flow chart. ADR, adverse drug reaction; FPVD, 
French pharmacovigilance database; ICI, immune checkpoint 
inhibitor; irAE, immune- related adverse event.
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Table 1 Characteristics of the study population

All patients
(n=180)

IrAE recurrence
(n=70)

No irAE recurrence
(n=110) P value

Median age, years (IQR) 66 (55–72) 66 (59–70) 66 (54–72) 0.98

Male gender, n (%) 110 (61.1) 47 (67.1) 63 (57.3) 0.19

Median BMI (IQR) 24.4 (21.8–26.9) 26.0 (21.9–27.7) 23.8 (21.6–26.6) –*

  Missing data, n (%) 62 (34.4) 19 (27.1) 43 (39.1)

Cancer type, n (%) 0.12

  Melanoma 79 (43.9) 33 (47.2) 46 (41.8)

  Lung cancer 74 (41.1) 25 (35.7) 49 (44.6)

  Renal cell carcinoma 11 (6.1) 8 (11.4) 3 (2.7)

  Lymphoma 5 (2.8) 1 (1.4) 4 (3.6)

  Others† 10 (5.6) 3 (4.3) 7 (6.4)

  Missing data 1 (0.5) 0 (0.0) 1 (0.9)

Initial ICI type, n (%) 0.44

  Anti- PD-1 142 (78.9) 53 (75.7) 89 (80.9)

  Anti- PDL-1 9 (5.0) 5 (7.1) 4 (3.6)

  Anti- CTLA-4 11 (6.1) 3 (4.3) 8 (7.3)

  Anti- PD-1+anti- CTLA-4 18 (10.0) 9 (12.9) 9 (8.2)

Treatment line, n (%) –*

  First- line 41 (22.8) 15 (21.4) 26 (23.6)

  Second- line 67 (37.2) 29 (41.4) 38 (34.5)

  Third- line 19 (10.5) 9 (12.9) 10 (9.1)

  Fourth line and over 16 (8.9) 4 (5.7) 12 (11.0)

  Missing data 37 (20.6) 13 (18.6) 24 (21.8)

Median time to first irAE, days (IQR) 84 (39–155) 112 (50–219) 63 (34–135) 0.01

  Missing data, n (%) 3 (1.7) 2 (2.9) 1 (0.9)

Median time to first irAE, treatment cycle (IQR) 4 (2.0–9.0) 5 (2.0–10.0) 4 (2.0–7.5) 0.27

  Missing data, n (%) 13 (7.2) 7 (10.0) 6 (5.5)

Grade of first irAE, n (%) 0.40

  2 92 (51.1) 33 (47.1) 59 (53.6)

  3/4 88 (48.9) 37 (52.9) 51 (46.4)

Treatment of first irAE, n (%)

  Systemic corticosteroids 98 (54.4) 42 (60.0) 56 (50.9) 0.10

  Other immunosuppressant add- on 9 (5.0) 6 (8.6) 3 (2.7) 0.08

  Anti- TNF agent/vedolizumab 5 (2.8) 4 (5.7) 1 (0.9)

  Mycophenolate mofetil 2 (1.1) 0 (0.0) 2 (1.8)

  Hydroxychloroquine 1 (0.5) 1 (1.4) 0 (0.0)

  Methotrexate 1 (0.5) 1 (1.4) 0 (0.0)

  Missing data 4 (2.2) 4 (5.7) 0 (0.0)

Reason for ICI rechallenge, n (%) 0.76

  Continued/maintenance therapy 156 (86.7) 60 (85.7) 96 (87.3)

  Progression 24 (13.3) 10 (14.3) 14 (12.7)

Rechallenge of the same ICI or ICI combination, 
n (%)

153 (85.0) 54 (77.1) 99 (90.0) 0.02

Median duration from ICI discontinuation to 
rechallenge, days (IQR)

56 (42–84) 56 (42–84) 56 (42–85) 0.53

*More>20.0% missing data.
†Including urothelial cancer (n=3 (1.7%)), head and neck cancer (n=2 (1.1%)), cutaneous squamous cell carcinoma (n=2 (1.1%)), glioblastoma (n=1 
(0.5%)), Merkel cell carcinoma (n=1 (0.5%)) and colorectal cancer (n=1 (0.5%)).
BMI, body mass index; CTLA-4, cytotoxic T- lymphocyte antigen-4; ICI, immune checkpoint inhibitor; irAE, immune related adverse event; PD-1, 
programmed cell death 1; PDL-1, programmed cell death 1 ligand 1; TNF, tumor necrosis factor.
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4. The median (IQR) time to occurrence of first irAE was 
84 (39–155) days.

Among the 180 patients, 98 (54.4%) received corti-
costeroid treatment. Among them, 9 (5.0%) required 
immunosuppressive drugs, including anti- tumor necrosis 
factor (anti- TNF) agent or vedolizumab for colitis (n=5, 
2.8%), mycophenolate mofetil for hepatitis (n=2, 1.1%), 
hydroxychloroquine for lichenoid dermatitis (n=1, 0.5%) 
and methotrexate for rheumatoid arthritis (n=1, 0.5%).

Characteristics of ICI rechallenge after discontinuation for grade ≥2 
irAE(s)
On resuming ICI after grade ≥2 irAEs, 159 patients 
(88.3%) received an anti- PD-1 agent and 153 patients 

(85.0%) the same ICI drug or the same ICIs combina-
tion. Ninety- one per cent of irAEs resolved to grade 1 or 
lower before ICI rechallenge. Fifty- two patients (28.9%, 
missing data n=23) were on systemic corticosteroids when 
they resumed ICI treatment. One hundred and fifty- six 
patients (86.7%) resumed ICI treatment as a maintenance 
therapy, and 24 (13.3%) for disease progression. Median 
(IQR) duration from ICI discontinuation to rechallenge 
was 56 (42–84) days (table 1).

Outcomes
Safety of ICI rechallenge after discontinuation for grade ≥2 irAE(s)
After ICI rechallenge, 70 patients (38.9%) experienced 
at least one grade ≥2 irAE (n=77 irAEs) (table 2). Six 

Table 2 Characteristics of the immune- related adverse events

irAEs (n*)

Initial irAE(s)†
(n=191)

Second irAEs after ICI rechallenge‡
(n=77)

Initial irAEs 
(%)

Grade Systemic
corticosteroids

Second irAEs 
(%)

Grade Systemic
corticosteroids2 3/4 2 3/4

Gastrointestinal disorders (71) 24.6 17 30 35§ 31.2 15 9 20¶

  Colitis (57) 19.4 13 24 30 26.0 12 8 17

  Pancreatic disorders (13) 4.7 3 6 5 5.2 3 1 3

  Gastritis (1) 0.5 1   –   –   –   –   –   –

Endocrine disorders (41) 17.8 23 11 4 9.1 4 3 1

  Hyperthyroidism (13) 6.3 10 2 4 1.3 1   – 1

  Hypophysitis (10) 4.7 5 4   – 1.3 1   –   –

  Diabetes (8) 2.1 2 2   – 5.2 1 3   –

  Hypothyroidism (5) 2.6 4 1   – 1.3   –   –   –

  Adrenal insufficiency (5) 2.1 2 2   – 1.3 1   –   –

Hepatitis (39) 16.2 12 19 17§ 10.4 2 6 7

Respiratory disorders (28) 11.0 15 6 15 9.1 5 2 4

  Pneumonitis (24) 9.4 12 6 15 7.8 4 2 4

  Pulmonary sarcoidosis (2) 1.0 2   –   –   –   –   –   –

  Pulmonary embolism (2) 0.5 1   –   – 1.3 1   –   –

Skin disorders (28) 9.4 9 9 8§ 13.0 6 4 6

Musculoskeletal disorders (17) 5.8 8 3 11§ 7.8 5 1 3¶

  Arthritis/arthralgia (14) 4.7 6 3 9 6.5 5   – 2

  Myositis (3) 1.0 2   – 2 1.3   – 1 1

Renal and urinary disorders (16) 5.2 6 4 5 7.8 6   – 6

Neurological disorders (8) 3.1 4 2 5 2.6 1 1 1

Hematological disorders (8) 3.1 2 4 4 2.6 2   –   –

Ocular disorders (7) 2.6 3 2 1 2.6 2   – 2

Cardiac disorders (5) 1.0   – 2   – 3.9 2 1 2

Total (268) 100.0 99 92 105** 100.0 50 27 52††

Detailed data on recurrent irAEs are shown in online supplemental table.
The bold values refer to organ involvement. Non bold values refer to more precise diseases.
*Including initial and second irAEs.
†191 grade ≥2 irAEs led to discontinuation in 180 patients.
‡77 recurrent and/or new onset irAEs occurred in 70 patients.
§Immunosuppressive drugs were required in 11 initial irAEs (nine patients): colitis (n=5), hepatitis (n=3), arthritis (n=2) and lichenoid dermatitis (n=1).
¶Immunosuppressive drugs were required in 6 second irAEs (six patients): colitis (n=5) and arthritis (n=1).
**Missing data in four initial irAEs.
††Missing data in 13 second irAEs.
ICI, immune checkpoint inhibitor; IrAE, immune- related adverse event.
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patients (8.6%) experienced ≥2 recurrent (same or 
distinct) irAEs. Sixty- five per cent of irAEs were grade 2, 
33.8% grade 3 and 1.2% grade 4. The median (IQR) time 
to occurrence of the second irAE was 46 (16–103) days.

Among the 70 patients, 49 (70.0%) experienced a 
recurrence of the first irAE, 18 (25.7%) a new irAE, and 3 
(4.3%) both a recurrence of the first irAE and a new irAE 
after ICI rechallenge.

The recurrence rate of irAEs varied according to the 
organs involved in the first irAEs (online supplemental 
table). Twenty- one out of 47 patients (44.7%) experi-
enced recurrent gastrointestinal irAEs, 2 of 34 (5.9%) 
recurrent endocrine irAEs, 9 of 18 (50.0%) recurrent 
skin irAEs, 1 of 6 (16.7%) recurrent encephalitis and 1 of 
2 (50.0%) recurrent myocarditis (figure 2).

Most patients (68.6%) required systemic cortico-
steroids, and 6 (8.6%) an immunosuppressive drug 
(anti- TNF agent or vedolizumab (n=5) and methotrexate 
(n=1)). No death related to recurrent irAE was reported, 
and 76.6% of second irAEs resolved to grade 1 or lower. 
Forty- seven patients (67.1%) discontinued ICI treatment 
due to recurrent irAEs.

Factors associated with irAE(s) recurrence
In patients with recurrent grade ≥2 irAEs, the median 
time to first irAE was longer compared with patients 
without irAE after ICI rechallenge (p=0.01) (table 1). 
The patients rechallenged with the same ICI drug or ICIs 
combination had lower rates of recurrence than those 
rechallenged with another ICI drug or ICIs combina-
tion (p=0.02). The patients with initial gastrointestinal 
irAEs were more likely to have recurrent grade ≥2 irAEs 
after ICI rechallenge in comparison with other patients 
(p=0.007). By contrast, initial endocrine irAEs were less 
likely to recur (p=0.003). The median duration from 
ICI discontinuation to rechallenge and the severity of 
the initial irAE did not predict recurrent irAEs after ICI 
rechallenge (p=0.53 and p=0.40, respectively).

DISCUSSION
This study aimed to provide complementary data on safety 
of ICI rechallenge after grade ≥2 irAE(s), which have led 

to substantial ICI discontinuation in 180 patients. Herein, 
we found that 61.1% of the patients who discontinued ICI 
treatment for grade ≥2 irAE(s) experienced no recurrent 
grade ≥2 irAE(s) after ICI rechallenge.

Data on safety of ICI rechallenge after grade ≥2 irAE(s) 
leading to ICI discontinuation are scarce. Recent studies 
with small sample sizes were mainly focused on the 
rechallenge of anti- PD-1 or anti- PD- L1 after discontinua-
tion for irAEs. Anti- PD-1 and anti- PDL-1 rechallenge was 
associated with occurrence of a second grade ≥2 irAE in 
55.0% of patients treated for various types of cancers.18 
In 68 patients with anti- PD- L1 for advanced non- small 
cell lung cancer who stopped treatment due to irAEs, 
55.0% experienced the same or a distinct irAE after anti- 
PD- L1 rechallenge.15 In the largest published series of ICI 
rechallenges after irAEs (n=452), Dolladille et al explored 
recurrence of the same irAE after rechallenge with the 
same ICI and found a 28.8% recurrence rate of the same 
irAE, which is quite similar to the rate observed in our 
study.17

In the present study, no patient died after ICI rechal-
lenge. Almost half of the patients experienced initial 
grade ≥3 irAEs, while a third of the patients with recur-
rent irAEs experienced grade ≥3 irAEs, suggesting that 
ICI rechallenge was not associated with more severe 
irAEs. Furthermore, we did not observe any statistically 
significant difference between the group with irAE recur-
rence and the group with no irAE recurrence with regard 
to first irAE(s) severity. ICI rechallenge should always be 
considered with caution after a grade 4 irAE.11 ICI rechal-
lenge was associated with recurrence of a distinct irAE in 
1 of 3 patients with initial grade 4 irAEs. In addition, due 
to life- threatening risk, ICI rechallenge after neurological 
or cardiac irAEs is not recommended. In our study, 1 out 
of 6 patients and 1 out of 2 patients experienced recur-
rent encephalitis and myocarditis respectively, raising the 
question of the benefit/risk ratio of ICI rechallenge in 
these patients.

In this study, the time to first irAE was longer in the 
recurrence group compared the free- recurrence group. 
By contrast, Simonaggio et al observed that the first irAEs 
occurred earlier in the patients who experienced new or 
recurrent irAEs after ICI rechallenge.18 Such discrepancy 
could be related to the wide profile of irAEs, and to the 
longer duration between ICI discontinuation and rechal-
lenge in our cohort (median of 8 weeks vs 3.8 weeks). This 
latter aspect could lead to exclude early worsening of pre- 
existing irAEs after ICI rechallenge, wrongly considered 
as irAEs recurrence.

Patients with initial gastrointestinal irAEs were more 
likely to have recurrent grade ≥2 irAEs after ICI rechal-
lenge compared with those with no gastrointestinal irAEs. 
By contrast, initial endocrine disorders were less likely to 
recur. These findings are consistent with those previously 
reported by Dolladille et al.17 These authors observed a 
higher recurrence rate for colitis compared with others 
irAEs, while the recurrence rate of adrenal irAEs was 
lower than that for other irAEs.

Figure 2 Patient outcomes after immune checkpoint 
inhibitor rechallenge according to the type of irAEs. irAE, 
immune- related adverse event.
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The question of which ICI should be restarted after 
ICI discontinuation for severe irAEs is essential. In our 
study, the rechallenge of the same ICI drug or the same 
ICI combination was associated with a lower rate of 
irAE recurrence. This finding is particularly interesting 
for patients who progress after ICI discontinuation for 
irAE. Most studies have only reported the safety of PD-1 
rechallenge as maintenance therapy after anti- PD-1/anti- 
CTLA-4 discontinuation for severe irAEs. For example, 
Pollack et al concluded that patients who experienced 
colitis or hypophysitis after anti- PD-1/anti- CTLA-4 
combination could safely resume anti- PD-1.19 In a retro-
spective multicenter study in 167 patients, Abu- Sbeih et 
al also found that anti- PD-1/anti- PDL-1 rechallenge was 
associated with a lower risk of recurrent colitis (OR 0.30, 
95% CI 0.11 to 0.81).23

This study has several strengths. First, all irAEs reports 
in the FPVD had been diagnosed by healthcare special-
ists and validated by a pharmacologist with expertize in 
the field. Second, this study provides additional data on 
safety of ICI rechallenge in a large cohort of patients 
treated in real- life practice with a broad spectrum of ICI 
regimens for varying types of cancers. It is also the first 
study to propose a standard definition of ICI rechallenge 
after discontinuation for irAEs. ICI rechallenge was only 
considered if the patients discontinued ICI treatment for 
a period at least equal to twice the duration of a cycle. 
Delyon et al suggested that the median duration between 
ICI discontinuation and rechallenge should be taken into 
account when considering ICI rechallenge.24 Indeed, 
as discussed earlier, a short temporary discontinuation 
could be associated with worsening of pre- existing irAEs, 
rather than recurrence of irAEs. However, in this study, 
the duration from ICI discontinuation to rechallenge was 
not associated with a higher risk of recurrence of irAEs.

Our study presents some limitations. The pharma-
covigilance system is based on spontaneous reporting of 
ADRs, which can result in under reporting of less severe, 
for example, grade 2 irAEs, and/or expected ADRs.25 26 
Given retrospective data collection, several data, such as 
number of prior courses or BMI were missing. Although 
the recurrence rate of irAEs in our study is quite similar 
to that previously reported, it could have been underesti-
mated in the cases with insufficient retrospective update 
or when under- reporting concerned recurrent irAEs after 
ICI rechallenge. Despite these limitations, our results 
highlight the value of spontaneously reporting databases 
to characterize the safety profile of ICIs.

CONCLUSIONS
In conclusion, 61.1% of the patients who discontinued 
ICI treatment for grade ≥2 irAEs experienced no recur-
rent grade ≥2 irAEs after ICI rechallenge. ICI rechallenge 
after discontinuation for irAEs was not associated with 
more severe recurrent irAEs. Gastrointestinal disorders 
were more likely to recur after ICI rechallenge, whereas 
endocrine disorders had a lower recurrence rate. Due to 

inherent bias associated with pharmacovigilance studies, 
further prospective studies are needed to assess risk 
factors that influence patient outcomes after ICI rechal-
lenge. Hence, even though ICI rechallenge appears to be 
safe under close monitoring, it should always be discussed 
in a multidisciplinary team meeting in light of usefulness 
of rechallenge, patient comorbidities and risk of recur-
rence of first irAE(s).
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Supplementary table: Outcomes of ICI rechallenge 

Initial irAEs (n) Same irAE after rechallenge New irAE after rechallenge Same and new irAE after rechallenge no irAE recurrence 

Gastro-intestinal disorders (47) 20 6 1 20 

Colitis (37) 17 4 1 15 

Pancreatic disorders (9) 3 2  4 

Gastritis (1)    1 

Endocrine disorders (34) 2 4  28 

Hyperthyroidism (12) 1 1  10 

Hypophysitis (9) 1 1  7 

Hypothyroidism (5)  2  3 

Diabetes (4)    4 

Adrenal insufficiency (4)    4 

Hepatitis (31) 6 7  18 

Respiratory disorders (21) 5 2  14 

Pneumonitis (18) 5 1  12 

Pulmonary sarcoidosis (2)  1  1 

Pulmonary embolism (1)    1 

Skin disorders (18) 9 2  7 

Lichenoid dermatitis (5) 3 1  1 

Rash/inflammatory dermatitis (4) 1   3 

Psoriasis (3) 1   2 

Bullous pemphigoïd (2) 1   1 

Vasculitis (1) 1    

Cellulitis (1) 1    

Erythema multiforme (1) 1    

Lupus (1)  1   

Musculoskeletal disorders (11) 4   7 

Arthralgia/arthritis (9) 3   6 

Myositis (2) 1   1 
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Renal and urinary disorders (10) 3  1 6 

Nephritis (9) 2  1 6 

Cystitis (1) 1    

Hematological disorders (6)  1 1 4 

Hemophagocytic syndrome (2)    2 

Hemolytic anemia (1)    1 

Thrombocytopenia (1)   1  

Neutropenia (1)    1 

Thrombocytopenic purpura (1)  1   

Neurological disorders (6) 1   5 

Myasthenia (2)    2 

Vestibular syndrome/neuritis (2)    2 

Aseptic meningitis (1)    1 

Encephalopathy (1) 1    

Ocular disorders (5) 1   4 

Uveitis (2)    2 

Dry eye syndrome (2) 1   1 

Optic neuritis (1)    1 

Cardiac disorders (2) 1   1 

Myocarditis (1) 1    

Ventricular dysfunction (1)    1 

Total (191)
* 52 22 3 114 

*
191 irAEs led to ICI discontinuation in 180 patients. 
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