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a b s t r a c t 

The rise of cancer immunotherapy has been a milestone 

in clinical oncology. Above all, immune checkpoint in- 

hibitor treatment (ICI) with monoclonal antibodies target- 

ing programmed cell death protein 1 (PD-1), programmed 

cell death-ligand 1 (PD-L1), and cytotoxic T-lymphocyte- 

associated protein 4 (CTLA-4) has improved survival rates 

for an increasing number of malignancies. However, despite 

the clinical benefits, ICI-related autoimmunity has become a 

significant cause of non-relapse-related morbidity and mor- 

tality. Neurological immune-related adverse events (irAE-n) 

are particularly severe toxicities with a high risk for chronic 

illness, long-term steroid dependency, and early ICI treat- 

ment termination. While the clinical characteristics of irAE- 

n are well described, little is known about underlying im- 

mune mechanisms and potential biomarkers. Recently, high 

frequencies of neuronal autoantibodies in patients with irAE- 

n have been reported, however, their clinical relevance is un- 

clear. 

Here, we present a dataset on neuronal autoantibody pro- 

files in ICI-treated cancer patients with and without irAE-n, 

which was generated to investigate the potential role of neu- 

ronal autoantibodies in ICI-induced autoimmunity. Between 

September 2017 and January 2022 serum samples of 29 can- 

cer patients with irAE-n post-ICI treatment) and 44 can- 

cer control patients without high-grade immune-related ad- 

verse events (irAEs, n = 44 pre- and post-ICI treatment) were 

collected and tested for a large panel of brain-reactive and 

neuromuscular autoantibodies using indirect immunofluores- 

cence and immunoblot assays. Prevalence of autoantibodies 

was compared between the groups and correlated with clin- 

ical characteristics such as outcome and irAE-n manifesta- 

tion. These data represent the first systematic comparison 

of neuronal autoantibody profiles between ICI-treated cancer 

patients with and without irAE-n, providing valuable infor- 

mation for both researchers and clinicians. In the future, this 

dataset may be valuable for meta-analyses on the prevalence 

of neuronal autoantibodies in cancer patients. 

© 2024 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND 

license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
Specifications Table 

Subject Health and medical sciences: Clinical Neurology 

Specific subject area Neuronal autoantibody profiles and clinical data of cancer patients with 

immune-checkpoint inhibitor treatment and neurological immune-related 

adverse events 

Type of data Tables 

How the data were acquired Clinical data were collected using patient’s electronic medical records. 

Neuronal autoantibodies were detected using indirect immunofluorescence and 

immunoblot assays. 
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Data format Raw data, analyzed data 

Description of data collection Between September 2017 and January 2022, we consecutively collected cancer 

patients that had received immune checkpoint blockade and were diagnosed 

with a neurological immune-related adverse event (irAE-n). As a control 

cohort, we prospectively enrolled cancer patients that were scheduled for 

immune checkpoint inhibitor (ICI) treatment and included those who did not 

develop any high-grade (Common Terminology Criteria for Adverse Events 

[CTCAE] grade ≥3) irAEs (neither neurological nor non-neurological) within the 

first three months after ICI treatment initiation. 

We assessed serum samples from all patients ( n = 29 post-ICI treatment 

samples for irAE-n patients and n = 44 pre- and post-ICI treatment samples, 

respectively) and screened for a large panel of neuronal autoantibodies, 

including brain-reactive and neuromuscular autoantibodies. Clinical data 

(demographics, tumor type, ICI type, type of irAE-n, additional irAE, 

comorbidities) were retrieved from the patient’s chart. Outcome parameters 

such as unfavorable outcome (defined as CTCAE ≥3 at three months after 

symptom onset) and treatment with corticosteroids at three months after 

symptom onset (yes / no) were scored retrospectively. 

Data source location Institution: Charité - Universitätsmedizin Berlin 

City/Town/Region: Berlin 

Country: Germany 

Data accessibility Repository name: Mendeley Data 

Data identification number: 10.17632/9b5jhshbgk.4 

Direct URL to data: https://data.mendeley.com/datasets/9b5jhshbgk 

Related research article L. Müller-Jensen, S. Knauss, L. Ginesta Roque, et al. Autoantibody profiles in 

patients with immune checkpoint inhibitor-induced neurological immune 

related adverse events. Front Immunol. 2023;14 doi: 

10.3389/fimmu.2023.1108116 [1] 

1. Value of the Data 

• These data give new insight into the prevalence of neuronal autoantibodies in (ICI-treated)

cancer patients and their clinical significance in neurological immune-related adverse

events (irAE-n). 

• The dataset reveals a strong association between neuromuscular autoantibodies and ICI-

induced neuromuscular disease, providing the groundwork for future studies to investigate

the predictive value and diagnostic accuracy of autoantibody screening in patients prior to

and during ICI treatment. 

• This dataset can serve as a reference for future studies on immunotherapy-associated neu-

rotoxicity, but also on the pathological significance of neuronal autoantibodies in general. 

2. Objective 

Immune checkpoint inhibitors (ICIs) have become standard-of-care in the treatment of more

than 20 different cancer types [2] . However, high tumor response rates are often counteracted

by autoimmune phenomena, referred to as immune-related adverse events (irAEs). Albeit rare

with an incidence of 2–12% [3–5] , neurological irAEs (irAE-n) are particularly severe immuno-

toxicities with potentially fatal outcome [6–10] . Diagnosing and treating irAE-n is challenging,

as the underlying immunological mechanisms are poorly understood and biomarkers are miss-

ing. Here, we aimed to characterize neuronal autoantibody profiles in patients with irAE-n com-

pared to ICI-treated cancer patients without irAEs to (1) identify autoantibodies that may serve

as diagnostic markers for irAE-n and (2) shed light into the immunopathology of ICI-induced

neurotoxicity. 

In addition to the related research article [1] , this data article provides clinical information

and autoantibody data - including autoantibody titers - of all cancer patients that participated

https://data.mendeley.com/datasets/9b5jhshbgk
https://doi.org/10.3389/fimmu.2023.1108116
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n our study, which may be used for meta-analyses on autoantibody prevalence in (ICI-treated)

ancer patients. 

. Data Description 

All files below are deposited at Mendeley Data. 

Neuronal_Autoantibodies_in_irAE-n_raw_data.xlsx provides the raw data from both study co-

orts including clinical data, results for brain-reactive autoantibodies, and results for neuro-

uscular autoantibodies with antibody titers. Analysis of brain-reactive autoantibodies was per-

ormed at the Labor Prof. Winfried Stöcker, Germany. Analysis of neuromuscular autoantibodies

as conducted by Labor Berlin GmBH, Berlin, Germany. Two authors (LMJ and PH) extracted the

linical data from patient’s charts. Missing values are indicated as “NA” ( = not available). 

Neuronal_Autoantibodies_in_irAE-n_Supplemental_Table_1.xls shows the p-values that were cal-

ulated by comparing clinical characteristics (e.g., age, sex, neoplasm, ICI type) between

utoantibody-positive and autoantibody-negative patients with irAE-n. 

. Experimental Design, Materials, and Methods 

.1. Patients 

Between September 2017 and January 2022 we enrolled all consecutive patients that met the

ollowing inclusion criteria: (1) Age > 18 years, (2) previous ICI treatment and (2) diagnosis of

rAE-n according to the consensus criteria of “probable” or “definite” irAE-n published by Guidon

t al. [11] . We included one additional patient with preexisting myasthenia gravis whodeveloped

 myasthenic crisis after ICI treatment. One other patient was double-blinded for ICI treatment

ersus placebo but was included as he presented multiple irAEs, so placebo treatment was im-

lausible. Diagnosis of irAE-n was confirmed by three investigators ( LMJ, SK, PH ). 

As a control cohort, we collected ICI-, cancer, age- and sex-matched cancer patients that (1)

ere > 18 years old, (2) were scheduled for ICI treatment and did not receive previous ICI treat-

ent within the last six months, (3) did not develop any irAE-n or high-grade (Common Termi-

ology Criteria for Adverse Events [CTCAE] grade ≥3) irAEs within the first three months of ICI

reatment. 

.2. Clinical data and outcome 

Using the patients’ charts and routine care data, we assessed the following data from all pa-

ients: Demographics (age, sex), neoplasm, ICI type, ICI duration (cycle), type and treatment of

rAE-n, other irAEs, rechallenge of ICI, presence of brain metastases, neurological comorbidities,

orst CTCAE grade of irAE-n (1–5), and medication with corticosteroids at three months after

nset. Outcome parameters such as CTCAE grade of irAE-n at three months after onset and un-

avorable outcome (defined as CTCAE grade ≥ 3 after three months) were scored retrospectively.

.3. Neuronal autoantibody testing 

Blood serum samples of irAE-n patients were assessed during the acute disease stage. For

ine patients with irAE-n cerebrospinal fluid (CSF) samples were available that were collected

uring the routine diagnostic workup. In the control cohort, blood serum samples were assessed

rior to ICI treatment and six weeks (equal to two ICI cycles) after ICI treatment onset. To

ncrease sensitivity, we included low-titer and borderline positive results. Specifications of all

ested autoantibodies are described in our reference article [1] . 
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4.3.1. Brain-reactive autoantibodies 

Brain-reactive autoantibodies were tested in all patients using cell-based and tissue-based as-

says (EUROIMMUN Medizinische Labordiagnostika AG, Germany). Tissue-based assays were per-

formed using immunohistochemistry of frozen monkey or rat brain tissue and cell-based assays

were done using antigen-expressing HEK293-cells as described previously [12] . In addition, im-

munoblot assays (EUROLINE) were conducted to confirm the results from indirect immunohis-

tochemistry. If an autoantibody was detected using immunohistochemistry but immunoblot and

cell-based assays were negative, the respective autoantibody was considered an autoantibody

with unknown antigen reactivity. 

The following brain-reactive autoantibodies were tested: anti- α-amino-3–hydroxy-5-methyl- 

4-isoxazolepropionic acid receptor (AMPAR1/2), anti-amphiphysin, anti-aquaporin 4 (AQP4), 

anti-RhoGTPase-activating protein 26 (ARHGAP26), anti-ATP1A3, anti-carbonic anhydrase re- 

lated proteins VIII (CARP VIII), anti-contactin-associated protein-like 2 (CASPR2), anti-collapsin

response-mediator protein 5 (CV2/CRMP5), anti-dipeptidyl-peptidase-like protein 6 (DPPX), anti- 

Flotillin1/2, anti-gamma-aminobutyric-acid A receptor (GABAA R), anti-gamma-aminobutyric-acid 

B receptor (GABAB R), anti-glutamic acid decarboxylase 65 (GAD65), anti-glial fibrillary acidic

protein (GFAP), anti-glutamate receptor delta 2 (GluD2), anti-glycine receptor (GlyR), anti-

Homer protein homolog 3 (Homer-3), anti-Hu (Anna-1), anti-immunoglobulin LON5 (IgLON5),

anti-inositol 1,4,5-trisphosphate receptor 1 (ITPR-1), anti-leucine-rich glioma-inactivated 1 

(LGI1), anti-Ma2, anti-metabotropic glutamate receptor 1 (mGluR1), anti-metabotropic gluta- 

mate receptor 5 (mGluR5), anti-myelin oligodendrocyte glycoprotein (MOG), anti-myelin, anti-

neuroendothelium, anti-neurexin, anti-neurochondrin, anti-N-methyl-D-aspartate receptor IgG 

(NMDA IgG), anti-N-methyl-D-aspartate receptor IgA/IgM (NMDA IgA/IgM), anti-recoverin, anti- 

Ri (Anna-2), anti-septin complex, anti-Tr (DNER), anti-Yo (PCA-1), and anti-zinc finger 4. (Zic4). 

Eight of nine CSF samples were analyzed for anti-amphiphysin, anti-AQP4, anti-CASPR2,

anti-DPPX, anti-GAD65, anti-GABAB R, anti-AMPAR1/2, anti-NMDAR, anti-mGluR5, anti-GlyR, anti- 

LGI1, anti-myelin, anti-CV2/CRMP5, anti-Hu (Anna-1), anti-Ma2, anti-Ri (Anna-2), anti-Tr (DNER), 

and anti-Yo (PCA-1) autoantibodies. One CSF sample was only tested for anti-amphiphysin, anti-

CV2/CRMP5, anti-GAD65, anti-Hu (Anna-1), anti-Ma2, anti-Ri (Anna-2), anti-Tr (DNER), and anti-

o (PCA-1) autoantibodies. If not declared otherwise, the IgG isoform was tested. 

4.3.2. Neuromuscular autoantibodies 

Neuromuscular autoantibodies were tested in 24 of 29 patients with irAE-n and 41 of 44

controls. To that end, the following commercially available assays (Labor Berlin GmbH, Germany)

were used: Anti-titin and anti-SRY-related HMG-box 1 (SOX1) autoantibodies using line assays;

anti-lipoprotein receptor-related protein 4 (LPR4), anti-skeletal muscle and anti-heart muscle

autoantibodies using indirect immunofluorescence; anti-myelin-associated glycoprotein (MAG), 

anti-muscle-specific tyrosine kinase (MuSK), and anti-acetylcholine receptor (AchR) autoantibod- 

ies using enzyme linked immunosorbent assays; anti-ryanodine receptor (RyR) autoantibodies

using western blot and anti-P/Q-type voltage-gated calcium channel (P/Q VGCC) autoantibodies

using a radioimmunoassay. Due to limited specimen size serum of three control patients could

not be tested for anti-LRP4, anti-RyR and anti-P/Q-type VGCC autoantibodies. 

5. Statistical Analysis 

Statistical analyses were performed using RStudio (version 2022.02.3 + 492 "Prairie Tril-

lium’’). Graphs and figures were illustrated using Graphpad Prism (version 7). Group differ-

ences of categorical and continuous variables were calculated using the Fisher’s exact or the

Chi-squared test and the t -test (in case of normal distribution) or Wilcoxon rank test (in case

of no normal distribution), respectively. To assess the diagnostic accuracy for selected autoan-

tibodies, we calculated sensitivity, specificity, positive predictive value, and negative predictive

value including 95% confidence intervals using the “EpiR” package in R. A p-value ≤ 0.05 was

considered statistically significant. 
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thics Statements 

The institutional review board of Charité Universitätsmedizin Berlin (EA1/099/17 and

A4/219/21) approved this prospective registered observational study (DRKS0 0 012668). Written

nformed consent was obtained from all participants. The research described here was carried

ut in accordance with the Declaration of Helsinki. 
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Dataset for: Autoantibody profiles in patients with immune checkpoint inhibitor-induced
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