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/ABSTRACT

Background. Immune-related adverse events (irAEs) are of
great interest and importance in clinical practice, and many
deficiencies and controversies have been noted in the
reporting of irAEs. Herein, we aimed to evaluate the current
status of irAE reporting in randomized controlled clinical
trials (RCTs) of PD-1/PD-L1 inhibitors and to attempt to
explain and solve the current pitfalls associated with this
reporting.

Materials and Methods. We conducted a systematic review
across multiple databases, including PubMed, Web of Sci-
ence, Embase, and the Cochrane Library. The RCTs that
compared PD-1/PD-L1 inhibitors with standard treatments
were included. The Harms extension of the Consolidated
Standards of Reporting Trials (CONSORT) was used to evalu-
ate the completeness of irAE reporting.

Results. A total of 44 articles and 23,759 patients were
included in the analysis. The terminology of the irAEs chan-
ged over time (p = .01) and was different among immune
checkpoint inhibitors (ICls) (p = .005). Twenty-two of the
studies provided a definition of irAE, but only four of them
concretely addressed this definition. The incidence of any

grade of irAEs ranged from 16.9% to 96%, whereas grade
3—-4 irAE ranged from 2% to 23%. The RCTs with combined
therapy exhibited a higher incidence of grade 3-4 irAEs
(p = .012). Thirty-two studies reported irAEs in the control
arms, whereas seven studies reported irAEs only in the
experimental arms. Respiratory, endocrine, and gastrointes-
tinal disorders were the most commonly reported irAEs.
IrAEs were generally neglected in the introduction or
conclusion sections in all of the study reviews and were
never subjected to subgroup analyses. Moreover, with-
drawals due to severe irAEs, as well as clarifications of the
irAE collection methods, were also poorly reported. RCTs
using combination therapies in the experimental arms were
associated with a higher reporting quality (p = .032). How-
ever, the completeness of the reporting did not improve
over the last 5 years (p = .076).

Conclusion. The reporting of irAEs was inadequate, and
there are still inconsistencies and controversies in the
reporting of irAEs. In the future, authors should be encour-
aged to adhere to the Harms extension of the CONSORT
statement. The Oncologist 2021;26:2239-e2246

Implications for Practice: PD-1/PD-L1 inhibitors profoundly changed the landscape of cancer treatment, and thousands of ran-
domized controlled clinical trials (RCTs) were active or completed over the past decade. However, different from chemotherapy
or targeted therapy, the profile of immune-related adverse effects (irAE) was unique. An understanding of irAEs is developed
mainly from clinical trials; however, inconsistencies and controversies between trials were noted. This study primarily reviewed
the evolution of irAE terminology and definitions and evaluated the reporting quality of each RCT. It was found that RCTs using
combined immunotherapy were associated with higher quality of irAE reporting. This article identifies the controversies and defi-
ciencies in current irAE reporting and provides possible explanations and suggestions for these inadequacies.
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The Reporting Quality of irAE

INTRODUCTION

Immunotherapies targeting PD-1 and PD-L1 have dramatically
changed the field of cancer treatment [1]. Thousands of clini-
cal trials are currently active or have been completed over the
last decade. However, unlike targeted therapy or conventional
chemotherapy, immune checkpoint inhibitors (ICls) exhibit
completely different adverse effect profiles, such as endocrine
dysfunctions and other autoimmune-like disorders, because of
the intrinsic biological traits of the drugs [2]. However, con-
comitant immune-related adverse events (irAEs) are of great
interest and importance for clinical practice because the man-
agement of irAEs is totally different from conventional chemo-
therapy or targeted therapy, in which steroids instead become
the main approach. Nonetheless, the recognition of irAEs is
still largely dependent on reports from clinical trials in most
oncology centers. Therefore, the completeness and quality of
the reporting becomes of great importance to clinicians.

For a long time, RCTs, which are the gold standard in evalu-
ating medical interventions, have devoted more attention to
information concerning efficacy and survival rather than harmful
factors or safety parameters [3]. In response to inadequate
adverse event (AE) reporting situations and ethical necessities,
the Consolidated Standards of Reporting Trials (CONSORT) group
published a Harms extension of the CONSORT statement [4].
Similarly, the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) group also developed a checklist
for systematic reviews on reporting adverse effects [5]. Conse-
quently, the reporting quality of RCTs has improved over the last
decade, because of the efforts of the CONSORT group [6, 7].

In contrast, irAE reporting has not yet been standardized.
Some RCTs have not reported irAEs in the main manuscript or
even in the supplemental materials, thus leading to a biased
understanding of the drugs [8-10]. Moreover, except for the
term “irAE,” which is now widely accepted, different terms
have been used for the terminology describing irAEs, such as
“adverse events of special interest” or “treatment-related
select adverse events” [11, 12]. The lack of a uniform defini-
tion underlies this phenomenon. Furthermore, the question of
whether irAEs could exist in the controlled arms of studies
(where no ICIs are used) is another source of controversy.
Additionally, the incidence of irAEs can vary dramatically in dif-
ferent trials (as high as 96% and as low as 16.9%, depending
on the study). Hence, scientific evidence and ethical necessi-
ties have urgently facilitated the need for a transparent and
standardized AE reporting system, with both incidence and
severity factors being included [3].

Herein, to better depict the current state of the reporting
of irAEs, we conducted a systematic review. The following
aspects were of great concern in our investigation: (a) the evo-
lution of the definition and terminology of irAEs; (b) the quan-
titative results of irAE reporting, as well as the controversies
or shortcomings that need improvement; and (c) the changes
in the completeness and quality of irAE reporting over time.

MATERIAL AND METHODS

Our study was guided by the PRISMA harm statement. The
term “IrAE” was used to include all of the other substitution
terms, if not otherwise specified.

© 2021 The Authors.
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Search Methods and Inclusion Criteria

A systematic search was conducted by the researchers
(X. T. and Z. Z). PubMed, Embase, Web of Science, and the
Cochrane Library were searched for relevant published arti-
cles from January 2015 to January 2020. “Pembrolizumab,”
“nivolumab,” “atezolizumab,” “avelumab,” ‘“durvalumab”
and “randomized controlled clinical trials” were used as
keywords. The study inclusion criteria were as follows:
(a) prospective phase Il or Ill RCTs; (b) solid tumors or
hematologic malignancies that were treated with combined
or single PD-1/PD-L1 inhibitors; and (c) full-text articles pub-
lished in English. RCTs that met the following criteria were
excluded: (a) PD-1/PD-L1 inhibitors were combined with
other biological regimens that may also affect the immune
system, such as CTLA-4 inhibitors and interleukins;
(b) articles that only included a protocol or abstract, or
were lacking fully reported results; and (c) articles with sub-
group analysis results that were separately reported.

Data Extraction

The manuscript and supplemental materials were carefully
read and examined by the researchers. Basic information, such
as author, year of publication, interventions of each arm,
blindness, regions in which the RCT was conducted, cancer
types, and treatment lines, was documented. Furthermore,
the incidence of any irAE and grade 3-5 irAE in both arms and
other features, such as whether the irAE was tabulated or dis-
played in the main manuscript or supplemental materials,
were also of interest in this study. Similarly, the individual
adverse effects in each article were recorded. Only irAEs with
a list of symptoms were considered to be specific or well
defined, and the symptoms were grouped into different types
according to the National Cancer Institute Common Terminol-
ogy Criteria for Adverse Events (CTCAE) version 4.0. If both
“adverse events of special interests” and “immune-mediated
adverse effects” were mentioned and presented in the article,
then the latter description was instead extracted. Studies that
only reported part of the irAE were not eligible for irAE extrac-
tion, because of a reporting bias. The adjusted Harms exten-
sion of CONSORT checklist was used for the completeness and
evaluation of irAE reporting (Supplemental online Table 1).

Statistical Analysis

The quality of the irAE reporting was expressed by the use
of the adjusted checklist score (ACS). The ACS was calcu-
lated for each study by dividing the score of the checklist
(each item was valued at 1 point) by the total number of
items. To investigate the changes in the irAE reporting qual-
ity over time, a box plot (showing the relationship between
the published year and ACS) as well as a univariate regres-
sion analysis were conducted. Other covariates were also
included in the linear regression analysis, including single or
combined therapy, treatment line, type of ICl used, sample
size, number of trial arms, experimental design (blindness),
tumor site, geographical region, impact factor of journal,
blindness design, and whether or not the study had a posi-
tive result for the primary endpoint. The variables that were
associated with the ACS at p < .20 in the univariate analysis
were further examined with the use of a multivariate
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References derived from PUBMED, EMBASE, Web of
Science and Cochrane library until Feb 2020
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Remove duplications
n=271

References for screening based on title and abstract
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Excluded based on title and abstract
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References for full-text assessment
n=173
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-comment or letter: n = 4

-abstract only: n = 1

-no AE reported: n=5
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-no full-text: n =2
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-protocol: n =6

-retrospective study: n =1
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-subgroup analysis: n = 4

References for systematic review
n =44

Figure 1. The diagram of study selection.
Abbreviation: AE, adverse effect.

regression analysis. A stepwise elimination process was sub-
sequently used to develop a mathematical model. The XZ
test was used to compare the irAE types in the different ICI
types, and a Fisher’s exact test was then used in appropri-
ate cases. A Spearman analysis was used to measure the
relationship between the name of the irAE and the publi-
shed year or drug intervention (studies with mixed name
usages or studies published in 2020 were excluded from
this set of analyses). For the continuous, normally distrib-
uted variables, a Student’s t test was used, whereas for
the nonnormally distributed variables, the Mann-Whitney
U test was used. Values of p < .05 were considered to be
statistically significant.

RESULTS

Search Results

The diagram of the research study is presented in Figure 1.
In total, 44 RCTs employing nivolumab (n = 10),
pembrolizumab (n = 17), atezolizumab (n = 11), avelumab
(n = 3), and durvalumab (n = 3) as interventions (with a
total of 23,759 patients) were included for the analysis. The
years of publication ranged from 2015 to 2020. Only one

www.TheOncologist.com

Table 1. The characteristics of RCTs

Studies (n = 44),

Characteristics No. (%)
Year of publication
2015 5 (11)
2016 5(11)
2017 6 (14)
2018 12 (27)
2019 15 (34)
2020 1(2)
Tumor site
Lung 18 (41)
Urinary system 7 (16)
Melanoma 6 (14)
Digestive system 6 (13)
Others 7 (16)
Journal
The New England Journal of Medicine 17 (39)
The Lancet 11 (25)
The Lancet Oncology 7 (16)
The Journal of Clinical Oncology 2 (5)
Nature Medicine 2 (5)
Others 5(11)
Region in which RCT was led
North America 25 (57)
Europe 14 (32)
Asia 5(11)
Treatment type
First line 19 (43)
Second line 17 (36)
Third line 6 (14)
Neoadjuvant and/or adjuvant 2 (5)
Sample size
Median 458
Interquartile range 304-828
Intervention
Single agent therapy 28 (64)
Combined therapy 16 (36)
Blindness
No blind 33 (75)
Double or triple blind 11 (25)
No. of intervention arms
Two-arm study 37 (84)
Three-arm study 7 (16)
Results of primary outcome
Positive 32 (73)
Negative 12 (27)

Abbreviation: RCT, randomized controlled trial.
study was not supported by industry. The general demo-

graphics and descriptive statistics of these trials are shown
in Table 1 and Supplemental online Table 2.

© 2021 The Authors.
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Figure 2. The proportion of randomized controlled clinical trials reporting different type of immune-related adverse vents.

1a Title

1b Abstract

2a Introduction

3a List irAEs

3b Justify irAEs

3c Define irAEs

3d Severity measrued
3e Describe instrument
4a Collection method
4b How collected

4c Timing of collection
5 Analysis plan

6a Report withdrawals
6b Quantify withdrawal
6¢c Reason for withdrawal
7a Baseline numbers
7b Number of irAEs

8a Quantitative

8b Tabulate irAEs

8c Report for trial arms
9a Subgroup analysis
10a IrAEs in discussion
10b IrAEs in conclusion :

20% 40% 60% 80% 100%

eeccccccscscncnne

sescccccscsesescccee
eesccscscsccsvcscccne

.
.
-

0%

20%

40% 60% 80% 100%

Figure 3. Proportion of trials that report irAEs complying with the revised Harms extension of CONSORT statement.
Abbreviations: CONSORT, Consolidated Standards of Reporting Trials; irAE, immune-related adverse event.

The Evolution of the irAE Concept

Among the 44 studies that were included in our systematic
review, 39 of them had a distinct statement of the term
“irAE” in the manuscript. The “irAE” nomenclature differed
among the studies, with definitions including “treatment-
related select adverse events” (6/39, 15.4%), “adverse events
of special interest” (12/39, 30.7%) or “immune-mediated
adverse events” (16/39, 41.0%), whereas 5 (12.8%) studies
used a mixed terminology (both “adverse events of special
interest” and “irAE”) for their descriptions. There was a signif-
icant correlation between the name of the “irAE” and the
publication year (p = .01), as well as the ICls that were used

© 2021 The Authors.
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in the RCT (p = .005). The name “immune-mediated adverse
events,” which is now well accepted, was widely used in the
RCTs that used pembrolizumab (11/17, 64.7%), atezolizumab
(6/11, 54.5%), and durvalumab (3/3, 100%), whereas the term
“treatment-related select adverse events” was mostly used in
studies that used nivolumab (6/10, 60%) and in the publica-
tion year 2015, when ICl became a more common therapeu-
tic approach.

Twenty-two studies had a casual (18/44, 40.9%) or con-
crete (4/44, 9.1%) definition for the term ‘“irAE.” Among the
casual definitions, the term most often used was the “immu-
nological cause,” although there was no specific explanation

Oncologist
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Table 2. Results of linear regression analysis
Univariate linear regression analysis Regression coefficient SE p value
Variate
Year of publication (continuous) 0.066 0.034 .076
Combined therapy (yes or no) 0.132 0.056 .032
Treatment type (neoadjuvant/adjuvant or first —0.041 0.038 .261
or second or third line)
Type of ICI (PD-1 or PD-L1 inhibitor) —0.013 0.038 721
Positive results (yes or no) —0.056 0.067 421
Sample size (continuous) —3.79E—05 0 .703
Tumor site (lung or melanoma or urinary 0.002 0.023 .939
system or digestive system or others)
Impact factor (<10 or 10-20 or > 20) 0.008 0.06 .896
Lead region (North America or Europe or Asia) —0.063 0.052 .246
Blindness (yes or no) 0.059 0.076 452
Number of arm (2 or 3) 0.055 0.076 478
Multivariate linear regression analysis
Combined therapy (yes or no) 0.132 0.056 .032

Abbreviation: ICI, immune checkpoint inhibitor.
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Figure 4. Change of ACS over the year of publication.
Abbreviation: ACS, adjusted checklist score.

for it. Herein, we describe one explicit definition of immune-
mediated adverse events as follows: immune-mediated
adverse events were defined as adverse events—specified by
the sponsor (nonserious and serious) and included by the
investigator—associated with pembrolizumab exposure that
were consistent with immune phenomena and had a poten-
tially immunological cause regardless of attribution to study
treatment or immune relatedness.

irAEs

Except for one study that did not mention the irAE grading
instrument, all of the other studies used the National Can-
cer Institute CTCAE for the safety assessments. IrAE was
listed in 39 studies, but one study was excluded from analy-
sis because of a reporting bias. Two studies poorly defined
the irAE type. Thirty-six of the studies tabulated the data
in detail, and 17 of these studies presented it in the main
manuscript, whereas the other studies exhibited the

www.TheOncologist.com

results in the supplementary materials. Twenty-two studies
reported the exact incidence of total irAEs by the number
of patients, whereas 17 of the studies only reported the
incidence by individual cases of irAEs. The incidence of any
grade of irAE that was reported in the experimental arm
ranged from 16.9% to 96% (median, 28.5%), and the inci-
dence of grade 3-4 irAE ranged from 2% to 23% (median:
7.5%). There were no significant differences in any grade
of irAE between the combined therapy and the single agent
therapy (p = 0.12); however, the combined immunotherapy
therapy exhibited a higher incidence of grade 3 or 4
irAEs (p = .012).

Interestingly, despite the absence of ICI therapy in the
controlled arm, 32 studies still reported irAEs, of which
4 studies chose the placebo or best support care (BSC) as
the control arms. Moreover, seven studies did not inten-
tionally report irAE incidence in the control arm, with these
studies only presenting these data for the experimen-
tal arm.

A total of 13 different types of irAE were reported. The
number of irAE types that were reported in the studies
ranged from 2 to 11 (median, 7). The proportion of the tri-
als reporting different irAE types is presented in Figure 2.
The most often reported irAEs were respiratory, thoracic,
and mediastinal disorders (36/38, 94.7%), endocrine disor-
ders (35/38, 92.1%), and gastrointestinal disorders (34/38,
89.5%). In contrast, infections and infestations were
reported in only one RCT (2.6%). There was no difference
between the PD-1 and PD-L1 inhibitors in the irAE types
that were reported 210 times (y2 = 7.974, p = .436).

Completeness of irAE Reporting

The results of compliance with the Harms extension of the
CONSORT are presented in Figure 3. The highest degree of
compliance was found in the domains that were related to
the provision of denominators for analysis, with 100% of

© 2021 The Authors.
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the studies providing the baseline number of patients that
were enrolled in each arm. Similarly, most of the studies
provided quantitative data (39/44, 88.6%), the number of
irAEs (39/44, 88.6%), and tabulated details (36/44, 81.8%).
A total of 97.7% (38/44) of the studies described the instru-
ment that was used for grading or grouping, and 84.1%
(37/44) of the studies measured the severity of the irAEs.
However, only a few studies provided the methods of col-
lection (7/44, 15.9%), with 11.4% (5/44) of the studies spe-
cifically describing the method, and the timing of the irAE
collection was stated in 43.2% (19/44) of the studies. Only
6.8% (3/44) of the included RCTs provided an analysis plan,
and 11.4% (5/44) of the studies indicated the justification
for the selection of the irAEs. Grade 3—-4 irAEs were
reported in most of the studies, with only three studies hav-
ing a specific statement of withdrawals that were related to
the irAEs. Only one of the studies declared irAEs in the
abstract. None of the studies mentioned AE, “safety,” or
other words in the title. Similarly, the term “irAE” was gen-
erally not mentioned in the introduction or conclusion sec-
tions, and not a single study listed a specific irAE in the
methods section, with no subgroup analysis being con-
ducted for irAEs in any of the studies.

Changes in the ACS values over time are presented in
Figure 4. Univariate regression analysis showed that combined
therapy was associated with higher ACS values (regression
coefficient = 0.145, SE = 0.062, p = .033). There was also a
significant trend for ACS values to change over time with the
year of publication (p = .076). Multivariate regression analysis
confirmed the significance of combined therapy. All the other
covariates failed to show significance with the ACS (Table 2).

DiscussioN

ICIs have profoundly changed the management of oncologi-
cal pathologies. The accurate recognition and diagnosis of
ICI therapy is of great clinical importance. To our knowl-
edge, this is the first study to investigate the current situa-
tion of the reporting of irAEs. We found that there was an
obvious evolution of the terminology for irAEs. Respiratory,
endocrine, and gastrointestinal disorders were the most
often reported irAE types. However, the reporting of irAE
remains incomplete. Additionally, the reporting quality of
irAEs was associated with combined immunotherapy and
did not improve during the last 5 years.

In our study, a significant inconsistency in irAE terminol-
ogy was noted among the different publications, and the
reported frequencies varied over time and across regimens.
These incongruities, as well as the incompleteness and lack
of standardization, could be due to the several reasons.
First, the novelty of the immunotherapy hinders the diagno-
sis of irAEs. The PD-1/PD-L1 inhibitor RCT was first con-
ducted in 2015, at which time the profile and definition of
irAEs were not explicit. Even to date, the exact criteria
of irAEs are uncertain, with an increasing number of newly
identified irAEs constantly added to the list (such as myo-
carditis) [13]. Given the difficulties of diagnosis, reports of
irAEs are frequently incomplete. Second, RCTs have been
developed and founded by different industries, which may
also influence the reporting of irAEs. Third, 16 out of

© 2021 The Authors.
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44 studies used combined immunotherapy in the experi-
mental arm, thus making it even harder for clinicians to dis-
tinguish whether the adverse effect was immune-related or
due to the combined agent. Thus, the recognition and inci-
dence of irAEs may vary greatly across different studies.
Finally, as most of the included studies were phase Ill RCTs,
reporting was more focused on the efficacy and survival
data, and safety was not a primary endpoint. The impor-
tance of irAE reporting may also be underestimated. The
lack of unified criteria for irAEs may be the result of the lim-
ited knowledge on the mechanisms that drive irAEs. Pres-
ently, we can be certain that the introduction of ICls can
influence the function and balance of the immune system,
with effects involving autoantibodies, autoreactive T cells
and the release of cytokines [14]. Although the delicate sys-
tem underlying these manifestations remains unknown, we
suggest that all RCTs should make a detailed statement on
the definition of irAEs and provide the spectrum of symp-
toms that are of special interest during their clinical trial
procedures, which may shed light on the understanding of
irAEs in future studies.

Interestingly, some RCTs reported irAEs in the controlled
arms, wherein ICls were not administered. In contrast,
seven of the RCTs included in this study only reported irAEs
in the experimental arms, ignoring irAEs in the controlled
arms. In double/triple-blind RCTs, wherein investigators
cannot distinguish between the groups, it is generally
accepted that irAEs should be reported in both arms; how-
ever, such practices remain controversial in other open-
label clinical trials. In our strict interpretation of irAEs, such
an approach seems inappropriate. The basic definition of
irAE implies adverse events that are related to the reac-
tivation of the immune system following the administration
of ICls. We defined symptoms of irAEs, such as pneumonia
or diarrhea, but we should not neglect the prefix “immune-
related,” which does not exist in the controlled arm.
Chemotherapy-associated adverse events are generally not
related to autoimmune symptoms; instead, these events
lead to bone marrow depletion and immune suppression.
In contrast, evidence of other irAE symptoms in the control
arm, such as endocrine symptoms, is harder to understand.
These symptoms may not be driven by treatment, and their
incidence might be exaggerated. For example, interstitial
pneumonia may result from virus infections or other auto-
immune diseases, but it presents similar features in com-
puted tomography scans, with steroid therapy leading to
similar results and the resolution of radiological alterations.
Thus, in this case, irAEs can be mistakenly diagnosed. Unfor-
tunately, bronchoscopy examinations, which can provide
strong evidence for diagnosis, were not conducted in the
entire population, and less accurate lab tests and clinical
experiences were relied upon in most circumstances. Addi-
tionally, in cachexic patients, the identification of treatment-
related irAEs is extremely difficult. The recognition of irAEs
during clinical practice may be difficult, but it is of great
necessity because the treatment of the irAEs can be totally
different. We suggest that symptoms such as pneumonia
should be reported separately in the AE and irAE columns;
otherwise, they should be presented as being either “clini-
cally suspected” or “pathologically diagnosed.”
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The reporting of irAE types was very homogeneous
across the studies, but the incidence of irAEs varied consid-
erably. Thirteen types of irAEs were reported, of which nine
types were mentioned in more than 10 articles. The homo-
geneity may reflect the incomplete recognition of irAEs,
wherein the immune-related symptoms could be consid-
ered as being nonimmune-mediated. Other less common
irAEs, such as central nervous system disorders and myocar-
ditis, exhibit increasing incidence and have attracted
increased attention from clinicians [15], which indicates
that some progress is occurring in the recognition and
understanding of irAEs. However, there is still progress to
be made in this aspect.

ACS, which reflects the irAE reporting quality, was associ-
ated with combination therapy in the univariate and multivar-
iate linear regression analyses. Interestingly, the incidence of
severe irAEs was significantly higher in the combined therapy
arm. These results may suggest that the sponsors and investi-
gators were more cautious in reporting irAEs when the inci-
dence of AEs exceeded their expectations. The highest irAE
incidence was found in the combination of atezolizumab plus
cobimetinib (a MEK inhibitor), with the incidence at 96% [16];
however, whether the MAPK pathway blockade enhanced the
incidence of irAEs still requires further validation. In future
protocol designs, we should pay more attention to the impact
of the interaction between the regimens, not only for the
improvement in efficacy but also for the detection of a possi-
bly higher irAE incidence.

JAMA Oncology recently published a meta-analysis sum-
marizing the incidence of AEs in PD-1/PD-L1 inhibitor clinical
trials [17]. Wang et al. reported that PD-1 inhibitors were
related to a higher incidence of grade 3-4 irAEs than PD-L1
inhibitors, and the most common grade 3-4 irAEs were
pneumonitis and dyspnea (respiratory disorders), diarrhea
and colitis (gastrointestinal disorders), and alanine transami-
nase (ALT) or aspartate transaminase (AST) elevations, as
well as hepatitis (hepatobiliary disorders). In our study, the
top three most commonly reported irAEs were respiratory,
endocrine, and gastrointestinal disorders. Endocrine disor-
ders were more commonly reported, but less generic, in
severe irAEs, which may be because clinicians are more
familiar with endocrine disorders as irAEs and can clinically
address them before the development of severe events.
Conversely, symptoms such as ALT/AST elevation could be
nonspecific and attributed to other factors, such as infec-
tions. The accurate diagnosis of immune-mediated hepatitis
relies on biopsy procedures, wherein the evidence of lym-
phocyte aggregation is convincing. However, “extra efforts”
harshen the doctors’ efforts for diagnosis. Timely endoscopic
or biopsy examinations are essential, not only for the sake of
the diagnosis but also for the prevention of severe irAEs.
Herein, we propose a multiple disciplinary team (MDT) model
to manage irAEs, wherein both oncologists and specialists
from other departments, such as gastroenterologists and car-
diologists, can participate in the diagnosis and treatment pro-
cess if certain symptoms occur.

All of the studies had deficiencies in the reporting of
irAEs. No single study mentioned irAEs in the introduction
section, and only a few of them mentioned irAEs in the dis-
cussion or abstract sections. Even if the incidence of grade
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3-4 irAEs is generally reported, there are few specific data
on withdrawal or the influence of severe irAEs on clinical
outcomes. Furthermore, subgroup analyses of irAEs would
be greatly helpful for clinicians in identifying the sensitive
population to irAEs; however, this was largely neglected in
the reviewed RCTs in this study. For the past 5 years, the rec-
ognition and understanding of irAEs has improved, but the
quality of the irAE reporting has exhibited minimal advance-
ment over time. Similarly, in 2013, Péron et al. found that,
although the reporting of RCTs had generally improved after
the publication of the CONSORT statement, there was no
corresponding improvement in AE reporting [3, 6, 7]. This sit-
uation is similar in regard to the nononcology fields. In this
case, the deficiencies of irAE reporting may be explained by
a less comprehensive understanding of irAEs, combined with
the fact that most of the studies were phase Il RCTs that
mainly focused on efficacy but not toxicities. Alternatively,
incomplete irAE reporting may result from space limitations
during the publication process; however, in our opinion, thor-
ough AE reporting should not be dictated by editorial policies
or space limitations. Furthermore, we strongly encourage the
use of subgroup analyses in future RCT studies to identify
vulnerable populations and to address the urgent clinical
need for a better understanding of the impact of sex, age,
race, or biological tumor features on irAE occurrence.

Our study was not without limitations. Currently, there
is no targeted checklist for the reporting of irAEs. However,
the content in the Harms extension of CONSORT checklist
comprehensively focuses on reporting completeness and
quality, and we thought that it was equally important for
RCTs to report irAEs when ICls were administered. We used
a revised edition of the irAE reporting checklist in our study
to make it more suitable.

CONCLUSION

Our study primarily identified inadequate irAE reporting, with
significant inconsistencies in terminology and the presence
of controversies, such as the reporting of irAEs in the control
arm. The reporting quality of irAEs did not improve over
time, and future RCTs should be more focused on the recog-
nition and analysis of irAEs, thus improving the reporting fre-
guency with a clear description of the outcomes that are due
to severe irAEs. Finally, we propose that symptoms occurring
during ICl administration should be carefully examined to
determine whether they are immune related; additionally,
endoscopic examination, biopsy, and MDT approaches can
be helpful in this process.
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