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Abstract

Immune checkpoint inhibitors (ICls) have changed the status of tumor immunotherapy. ICls-related adverse events (rAEs) hQ
the high incidence and are difficult to predict and prevent. Researches have suggested that changes of cytokines were associated
with irAEs. This study focused on the changes of interleukin-6 (IL-6) and interferon-y in patients before and after irAEs and trying
to find the biomarkers of irAEs. Collect basic data of patients who were treated with ICls in China-Japan Friendship Hospital from
January 2017 to August 2021 and had irAEs. Make statistics on IL-6 and INF-vy in the blood before and after irAEs. A total of 10
patients were enrolled, including 7 males and 3 females. According to statistical analysis, the IL-6 concentration level after irAEs
was significantly higher than before, and the difference was statistically significant (P = .023); the interferon-y concentration level
was not changed significantly from before, the difference was not statistically significant (P = .853). The elevation of IL-6 was
associated with the occurrence of adverse reactions in ICls.

Abbreviations: |[Cls = immune checkpoint inhibitors, IFN-y = interferon-vy, IL-6 = interleukin-6, irAEs = immune checkpoint

inhibitors-related adverse events.
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1. Introduction

Since it was approved for the treatment of advanced melanoma
in 2011, Immune checkpoint inhibitors (ICIs) have been grad-
ually applied to more and more tumors, changing the status
quo of tumor immunotherapy.!!! At present, it has become the
first-line recommended regimen for various malignant tumors
such as melanoma and lung cancer.”! And of course, patients
benefit a lot from these ICIs.! However, the application of
such drugs will disturb the immune balance of the body to a
certain extent, and even lead to the occurrence of ICIs-related
adverse events (irAEs).[ If irAEs cannot be detected and dealt
with in time, it will not only affect the progress and efficacy
of immunotherapy for cancer patients, but also cause serious
consequences, and even lead to the death of patients in severe
cases. However, due to the complex and diverse symptoms of
irAEs and the highly unpredictable timing of occurrence, irAEs
are difficult to predict and prevent. It is precise because of the
existence of irAEs that it has become an important reason for
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restricting clinicians to choose ICIs therapy.®! Therefore, it is
of great significance to discover the change rules of certain
indicators before and after the occurrence of irAEs from the
existing clinical examination and test data, and use them to
assist in predicting or preventing the occurrence of adverse
reactions. Changes in cytokines are caused by dysregulation
of the immune system in vivo at the time of irAEs. However,
changes in external performances may occur later than changes
in serological factors in vivo. Therefore, changes in serologi-
cally relevant factors can be monitored in advance and used to
predict and prevent irAFEs.

In recent years, studies have found that certain cytokines such
as interleukin-6 (IL-6), interferon-y (IFN-y) will have obvious
changes before and after the occurrence of irAEs,*¢! which may
have some predictive significance for the occurrence of irAEs,
but it is still in the exploratory stage.””! Therefore, we conducted
a study, recorded and counted the concentrations of IL-6 and
IFN-y in patients with malignant tumors in the China-Japan
Friendship Hospital during the treatment of ICIs and when
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irAEs occurred to explore the IL-6, IFN-y levels and the changes
in them before and after the occurrence of irAEs, and explore its
clinical significance.

2. Materials and methods
2.1. Patients

Patients who were hospitalized in the China-Japan Friendship
Hospital from January 2017 to August 2021, were treated with
ICIs and developed irAEs.

2.2. Collection and review of clinical information

All patients’ diagnosis and treatment information come from
the China-Japan Friendship Hospital medical record system and
hospital information management system. This study mainly
recorded indicators: basic demographic characteristics: gender
and age. Clinical diagnosis and treatment characteristics: time
of diagnosis, tumor type, ICIs drugs, irAEs type, and treatment
plan. Serological indicators: IL-6 and IFN-y.

2.3. Inclusion and exclusion criteria

Inclusion criteria: pathologically diagnosed with malignant
tumor; treated with ICIs and developed irAEs; no previous
immune system-related diseases; complete medical records and
examination data.

Exclusion criteria: combined with immune system-related
diseases, including but not limited to autoimmune thyroiditis,
autoimmune hepatitis, scleroderma; combined with severe liver
and kidney damage; missing medical records, such as incom-
plete test results or lost.

2.4. Statistical analysis

SPSS 26 software was used for statistical analysis of data, and
measurement data were expressed as mean = standard devia-
tion. When the overall data represented by the sample obeys the
normal distribution or approximately normal distribution, the
paired ¢ test is used for the comparison of a single group before
and after; the nonparametric test is used for the data not con-
forming to the normal distribution.

2.5. Ethical approval

This study has been approved by the hospital ethics committee
(No0.2021-122-K80).

3. Results

3.1. Basic information of the participants

A total of 10 patients were included in this study, including 7
males and 3 females, with an average age of 54.1 years. The
tumor types involved 5 cancer types, including lung cancer, gas-
tric cancer, colon cancer, liver cancer, and kidney cancer, among
which lung cancer accounted for 60% (6/10). ICIs include
tislelizumab, toripalizumab, pembrolizumab, sintilimab, and
nivolumab. The irAEs mainly include thyroiditis, pneumonia,
liver injury, and dermatitis, among which thyroiditis has the
highest incidence, accounting for about 40% (4/10) (Table 1).

3.2. Cytokine levels in each participant

As can be seen, before the occurrence of irAEs, 8 of the 10
patients had IL-6 concentrations within the normal range; when
irAEs occurred, 8 of them were above the normal range, and
only 2 of them were below the normal range. And the 2 patients
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had lower IL-6 concentrations than before irAEs. In terms of
IFN-y concentrations, both before and after the occurrence of
irAEs, all patients’ IFN-y concentrations were within the normal
range (Table 2).

3.3. Changes and levels of cytokines before and after irAEs

Among the above 10 patients, when irAEs occurred, the IL-6
concentration in 8 patients increased compared with that
before the irAEs occurred, and all of them were higher than
normal levels; otherwise, IL-6 concentration in 2 patients was
lower than before and lower than the normal high value. As for
the changing trend of IFN-y, 5 cases increased compared with
those before irAEs, and 5 cases decreased, but all were within
the normal range (Fig. 1). Statistical analysis showed that when
irAEs occurred, the concentration of IL-6 increased significantly
compared with that before irAEs, and the difference was statis-
tically significant (P =.023). There was no significant change
in IFN-y compared with that before the occurrence of irAEs,
and the difference was not statistically significant (P =.853)
(Fig. 2).

4. Discussion

With the wide application of ICIs, the incidence of irAEs occur-
rence is gradually increasing.!® The previous literature showed
that the symptoms of irAEs are diverse and can occur in mul-
tiple organs and systems such as digestion, circulation, endo-
crine, and skin.”! In our study, the types of irAEs in our study
were mainly thyroiditis, pneumonia, hepatic injury, and derma-
titis, which were consistent with the previous studies. What’s
more, irAEs can occur at any stage of treatment and are highly
unpredictable.'®!! But so far, the mechanism of irAEs has not
been fully elucidated,!'? leading to early prevention with no
targeted drugs.['® It is crucial to explore relevant biomarkers
and monitor them regularly in order to predict the occurrence
of irAEs in advance and conduct timely intervention. Recent
researches suggested that IL-6 is currently promising as a bio-
marker in predicting irAEs, but lacking data from sufficient
clinical trials.['

Clinical characters of patients.

Characters Number (n = 10)

Gender
Male 7
Female 3

Age
Mean (range)

Cancer type
Lung cancer
Stomach cancer
Colon cancer
Liver cancer
Kidney cancer

ICl
Tislelizumab
Toripalimab
Pembrolizumab
Sintilimab
Nivolumab

irAEs type
Thyroiditis
Pneumonia
Liver damage
Dermatitis

54.1 (35-64)
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irAEs = inhibitors-related adverse events, ICl = immune checkpoint inhibitors.
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The cytokine concentration of each patient.

Cytokine Time Patinet 1 Patient2  Patient3  Patient4  Patient5 Patient6  Patient7 Patient8  Patient9  Patient 10
IL-6 (pg/mL)  Before irAFs 3.05 3.96 5.35 310 344 519 0.00 517 15.43 5.46
irAEs 23.03 10.45 5.05 5.89 7.72 8.87 8.95 2.64 25.00 11.01
IFN-y (pg/mL)  Before irAEs 7.51 0.00 13.41 8.51 2.76 3.83 6.70 0.00 21.58 0.00
irAEs 5.82 2.52 6.82 2.59 4.45 9.54 4.25 2.81 17.45 5.87
The normal range of IL-6 is < 5.4 pg/mL, and the normal range of IFN-y is < 23.01 pg/mL. IL-6 = interleukin-6, INF-y = interferon-y, irAEs = inhibitors-related adverse events.
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Figure 1. The tendency of cytokine. Elevations in IL-6 were detected in 8 of 10 individuals after the onset of irAEs and all were above the normal range; eleva-
tions in INF-y were detected in 5 individuals but remained within the normal range. IL-6 = interleukin-6, INF-y = interferon-vy, irAEs = inhibitors-related adverse

events.

IL-6 is an important proinflammatory cytokine,'S! partic-
ipates in the body’ inflammatory process through different
pathways," plays a role in promoting the development of
inflammation, and has a linear relationship with the disease
state. Some studies have found that when irAEs occur, the con-
centration of IL-6 will increase significantly compared with
before,*71417-191 50 it is suggested that IL-6 may be an import-
ant biomarker for predicting irAEs.?" In this study, we found
that when irAEs occurred, the IL-6 concentration of 8 people
increased compared with the baseline period, which was con-
sistent with the previous literature. However, some studies
have also reported that the changes of IL-6 have no significant
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Figure 2. The concentration of IL-6 and IFN-y at different time. Statistical
analysis revealed a statistically significant difference in IL-6 after the occur-
rence of irAEs compared to that before, in the samples included in the sta-
tistics; while no statistically significant difference was observed in INF-y.
(*P <.05). IL-6 = interleukin-6, INF-y = interferon-vy, irAEs = inhibitors-related
adverse events.

correlation with the occurrence of irAEs. Just as in this study,
the IL-6 level of 2 patients did not increase significantly when
irAEs occurred, but decreased. Therefore, the conclusions of this
study still need to be demonstrated by large-scale clinical studies
and more frequent detection of IL-6 in the whole ICIs treatment
to finally clarify the predictive value of IL-6.

IFN-vy is mainly produced by NK cells and has functions such
as promoting the occurrence and development of inflamma-
tion and immune regulation.?!! Because IFN-y can change the
tumor microenvironment, and thus improve the efficacy of ICIs
therapy to a certain extent,/'?! it is believed that the level of
IFN-y has a certain correlation with the efficacy of ICIs.?’! In
terms of irAFs, studies have found that a low level of IFN-y after
treatment may be associated with the occurrence of ICI-related
pneumonia.?* In this study, although the IFN-y concentration
of 5 patients decreased after the occurrence of irAEs, 2 of them
developed ICI-related pneumonia, and the incidence rate was
40%, which was consistent with the literature. In another 5
patients, the level of IFN-y increased after the occurrence of
irAEs, which was inconsistent with the reports in the literature.
The reason may be related to the small sample size and selection
bias of this study.

From the results of this study, we can conclude that there is
a certain correlation between high levels of IL-6 after treatment
and the occurrence of irAEs, which is consistent with the litera-
ture; while the changes in IFN-y have no clear correlation with
the occurrence of irAFEs, which is inconsistent with the litera-
ture. However, due to the small number of samples included in
this study, and the fact that this study is a retrospective study,
there may be selection bias, the conclusions of this study still
need to be verified and further explored by large-scale prospec-
tive clinical studies.
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