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Over the past decade, cancer immunotherapy with immune
checkpoint inhibitors (ICIs) has significantly improved the
outcome of many malignancies. However, with the broad use
of ICIs, neurological immune related adverse events (irAE)
are increasingly recognized. ICI-induced encephalitis (ICI-iE)
is a particularly severe irAE, often leading to treatment ter-
mination, long-term sequalae or death. Despite its high mor-
bidity and mortality, data on clinical features and diagnostic
criteria are limited.

We aimed to define clinical, radiologic and laboratory char-
acteristics of ICI-iE and identify factors that discriminate
it from anti-leucine-rich glioma-inactivated (anti-LGI)-1 en-
cephalitis and herpes simplex virus (HSV)-1 encephalitis -
two alternative causes of encephalitis — to increase the
awareness of ICI-iE and improve its diagnosis and manage-
ment.

To that end, we retrospectively collected 30 cases of ICI-
iE that were reported to the Side Effect Registry Immuno-
Oncology (SERIO) and 46 cases of anti-LGI1 encephalitis or
herpes simplex virus (HSV)-1 encephalitis that presented to
a large German neurological referral center (Charité Univer-
sititsmedizin Berlin) between January 2015 and September
2021. Signs and symptoms, imaging and electroencephalo-
gram features, laboratory findings and outcome measures
were assessed using standardized case report forms as well
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as patients’ medical records and compared between the
groups.
The data reported here represents the largest primary co-
hort of patients with ICI-iE to date and the first comparison
with other types of encephalitis. As all three disorders - ICI-
iE, HSV-1 encephalitis and anti-LGI1 encephalitis - are rare
neurological entities, this dataset can be used as a reference
in future clinical studies on ICI-induced neurotoxicity, neu-
rological autoimmune disorders, and central nervous system
infections.
© 2022 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)

Specifications Table

Subject
Specific subject area

Type of data
How the data were acquired

Data format

Description of data collection

Data source location

Data accessibility

Related research article

Health and medical sciences: Clinical Neurology

Clinical and diagnostic data on immune-checkpoint inhibitor-induced
encephalitis

Tables

Data were collected using standardized case report forms and patient’s
electronic medical records.

Raw

Analyzed

We screened the Side Effect Registry Immuno-Oncology (SERIO) and queried
cooperating cancer centers in Germany, the Netherlands, Japan, and Australia
for cases of ICI-iE.

To identify cases of HSV-1 or anti-LGI1 encephalitis we searched the electronic
medical records of a large German neurological referral center (Charité
Universitatsmedizin Berlin).

We evaluated all consecutive patients presenting between January 2015 and
September 2021.

Institution: Charité - Universititsmedizin Berlin

City/Town/Region: Berlin

Country: Germany

Repository name: Mendeley Data

Data identification number: DOI: 10.17632/vfpxcbk5bx.3
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Value of the Data

» These data give new insight into the clinical characteristics and diagnostic features of im-
mune checkpoint inhibitor-induced encephalitis (ICI-iE), a rare but increasingly recognized

toxicity of ICI treatment.

» The comparison to other types of encephalitis can improve the diagnostic accuracy of ICI-iE,
providing valuable information for clinicians and researchers.

« This dataset can be used as a reference for future clinical studies on ICI-induced neurotoxic-
ity, neurological autoimmune disorders, and central nervous system infections.
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1. Objective

Until now, data on clinical features, diagnostic criteria and treatment of irEncephalitis have
been limited to case reports and series with small sample sizes. Data to describe clinical dif-
ferentiators from other types of encephalitis is largely missing. However, patients with exten-
sive malignant disease are also at risk of infectious encephalitis, such as herpes simplex virus
(HSV)-1 encephalitis. The objective of this dataset is to provide data on clinical, laboratory, and
radiologic features of irencephalitis and allow for comparison with herpes simplex virus (hsv)-1
encephalitis and anti-leucine-rich glioma-inactivated (anti-lgi)-1 encephalitis in support of the
related research article.

2. Data Description

Analyzed demographics and clinical data of patients with ICI-iE, HSV-1 encephalitis and anti-
LGI1 encephalitis included in this dataset are published in the related research article [1].

ICI-iE_raw_data.xIsx provides the standardized case report form with raw data of all screened
patients with ICI-iE and all included patients with HSV-1 encephalitis and anti-LGI1 encephalitis.
For patients with ICI-iE the investigators of the respective cancer centers completed the case re-
port form. For patients with HSV-1 or anti-LGI1 encephalitis two authors (LM] and SK) extracted
data from patient’s electronic medical records and then completed the case report form. Missing
values are reported as “NA” (= not available).

ICI-iE_Table_1.pdf provides raw data of patients with ICI-iE that were included for further
analysis. In contrast to ICI-IE_raw_data, ICI-iE_Table_1 is a formatted table that contains a se-
lection of important clinical and diagnostic data. In addition, it reports the diagnostic certainty
according to the consensus disease definition by Guidon et al. [1].

ICI-iE _Table_2.pdf provides raw data of patients with suspected ICI-iE that were excluded
from further analysis. In contrast to ICI-IE_raw_data, ICI-iE _Table_2 is a formatted table that con-
tains a selection of important clinical and diagnostic data. In addition, it reports the diagnostic
certainty according to the consensus disease definition by Guidon et al. [1].

ICI-iE_p_values.xlsx provides all p-values and the correlation coefficient (rho) that were calcu-
lated. Each row represents one test.

3. Experimental Design, Materials and Methods
3.1. Patient Selection and Data Collection

We collected cases of ICI-iE, HSV-1 encephalitis and anti-LG1 encephalitis between January
2015 and September 2021.

We screened all consecutive patients with suspected ICI-iE that were reported to Side Effect
Registry Immuno-Oncology (SERIO), an international registry based at the Ludwig-Maximilian
University Hospital in Munich that collects cases of irAE in cooperation with the Paul Ehrlich In-
stitute. Furthermore, we queried cancer centers in Germany, Japan, Australia and the Netherlands
for additional cases. For our control groups we screened the electronic medical records of the
Charité Universititsmedizin Berlin for patients with HSV-1 encephalitis and anti-LGI1 encephali-
tis using the ICD-10 diagnoses B00.4 (herpetic encephalitis) and G.04.x (encephalitis, myelitis,
and encephalomyelitis) as search terms.

Using a standardized case report form the investigators of the respective cancer centers or
LMJ and SK (for patients with HSV-1 or anti-LGI1 encephalitis) collected the following data: De-
mographics, tumor entity, ICI type, additional irAEs, CTCAE grade of ICI-iE, symptoms at onset,
findings in the neurological exam, comorbidities, results of brain MRI and EEG, CSF analyses,
blood tests (white blood cell count [WBC], C-reactive protein [CRP] and procalcitonin [PCT]),
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modified Rankin Scale (mRS) score, treatment, and clinical outcome. Outcome was defined as full
recovery (= no signs of encephalitis), recovery with sequelae (= residual signs of encephalitis) or
ongoing symptoms, and death. Symptoms at presentation were assessed as an open-ended item
and as a query (yes [/ no) on the following predefined signs and symptoms: impaired conscious-
ness, memory deficits, disorientation, confusion, behavioral and personality changes, headache,
fever, seizures, hallucinations, hyponatremia, aphasia, signs of cerebellar dysfunction, other focal
deficits, and meningism.

3.2. Disease Definitions

We included patients with ICI-iE that met consensus criteria of definite, probable, or possible
ICI-iE, described previously by Guidon et al. Cases of possible ICI-iE were only included if patients
responded to immunosuppressive treatment and the course of the disease made alternative di-
agnoses improbable. Exclusion of alternative causes included brain MRI in all patients and CSF
examination (including culture and PCR-screening for common pathogens).

HSV-1 encephalitis was defined as acute onset of (meningo-)encephalitis with typical signs
(e.g., fever, seizures, confusion) [2] plus positive HSV-1-PCR in CSF or positive HSV-1-specific
serum/CSF antibody ratio at hospitalization. Anti-LGI1 encephalitis was defined as (sub)acute
onset of limbic encephalitis with typical signs of anti-LGI1 encephalitis [3,4] and positive anti-
LGI1 antibodies in serum and/or CSF tested with indirect immunofluorescence assays. CT or MRI
was obligatory to exclude alternative pathologies. We only included patients with HSV-1 or anti-
LGI1 encephalitis that had not been treated with ICIs.

Two investigators (LM] and SK) confirmed the diagnosis of ICI-iE, HSV-1 and anti-LGI1 en-
cephalitis according to the criteria above. If LMJ and SK disagreed, the case was discussed with
a third investigator (PH) until consensus was achieved.

3.3. Statistical Analyses

Categorical variables are presented as observed counts and percentages. Continuous variables
are presented as median and interquartile range (IQR). We used pairwise deletion to handle
missing data. Missing data are indicated as “NA”. Group comparisons of categorical data were
performed using Chi-squared test or Fisher’s exact test (the latter if >20% of cells had expected
frequencies <5). Group comparisons of continuous data were performed using the Kruskal-
Wallis test. We used the two-sided Spearman’s correlation coefficient for our correlation analysis
and calculated 95% bootstrap confidence intervals. P values < 0.05 were considered statistically
significant. We corrected for multiple comparisons using the false discovery rate method [5].
We conducted statistical analyses and graphic illustrations using IBM SPSS Statistics software
(version 27.0), Microsoft Excel (version 16.52), Graph Pad Prism (version 7).

Ethics Statements
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islation for hospitals allows the use of routine care data for scientific purposes. For patients
enrolled at other cancer centers, each respective center had approval or exemption of the local
ethics committee. This study was conducted in accordance with the Declaration of Helsinki.



6 L. Miiller-Jensen, S. Zierold and J.M. Versluis et al./Data in Brief 45 (2022) 108649

Declaration of Competing Interest

The authors declare that they have no known competing financial interests or personal rela-
tionships that could have appeared to influence the work reported in this paper.

X The authors declare the following financial interests/personal relationships which may be
considered as potential competing interests: LM], JMV, WB, PH, RM, AC, TH, FM, LR, PB, JAS, TE,
MT, CH, LvB, THu, declare no conflicts of interest. SZ declares speaker’s fees or travel grants from
Bristol-Myers Squibb (BMS), Sun Pharma and Merck Sharp & Dohme (MSD). ME received fund-
ing from DFG under Germany$ Excellence Strategy - EXC-2049 - 390688087, BMBF, DZNE, DZHK,
EU, Corona Foundation, and Fondation Leducq. ME reports grants from Bayer and fees paid to the
Charité from AstraZeneca, Bayer, Boehringer Ingelheim, BMS, Daiichi Sankyo, Amgen, GSK, Sanofi,
Covidien, Novartis, Pfizer, all outside the submitted work. CUB received compensation (all paid to
the institute except TRV) for advisory roles for BMS, MSD, Roche, Novartis, GlaxoSmithKline, As-
traZeneca, Pfizer, Lilly, GenMab, Pierre Fabre, Third Rock Ventures, received research funding (all
paid to the institute) from BMS, Novartis, NanoString, and declares stockownership in Immagene
BV, where he is co-founder. AG received speaker$ honoraria from Allmiral, BMS, MSD and Roche;
AG has intermittent advisory board relationships with Amgen, BMS, Novartis, MSD, Pierre Fabre
Pharmaceuticals, Pfizer, Roche and Sanofi Genzyme; travel and congress fee support from BMS,
MSD, Novartis, Pierre Fabre Pharmaceuticals and Roche. Clinical studies: Amgen, Array, BMS,
GSK, Novartis, Merck, MSD, Pfizer, and Roche. MS received speaker’s honoraria and travel grants
from Abbvie, BMS, Merck, MSD, Novartis, Pfizer, and Sanofi. JCH has served as a consultant for
GSK, MSD, Pierre Fabre, Sun Pharma (personal) and BMS, Immunocore, Nektar, Novartis, Philo-
gen (institution); received speaker’s honoraria from Almirall, Amgen, BMS, GSK, MSD, Novartis,
Pfizer, Pierre Fabre, Roche, Sanofi (personal); a scientific grant from BMS and Sun Pharma (in-
stitution) and clinical trial honoraria for BioNTech, BMS, Genentech, Immunocore, lovance, MSD,
Novartis, Philogen, Pierre Fabre, Regeneron, Roche, Sanofi, 4SC (institution). SU declares research
support from BMS and Merck Serono; speakers and advisory board honoraria from BMS, MSD,
Merck Serono, Novartis and Roche, and travel support from BMS, MSD, and Pierre Fabre Phar-
maceuticals. LZ served as consultant and/or has received honoraria from BMS, MSD, Novartis,
Pierre Fabre Pharmaceuticals, Sun Pharma and Sanofi; Research funding to institution: Novartis;
travel support from MSD, BMS, Amgen, Pierre-Fabre, Sun Pharma, Sanofi and Novartis, outside
the submitted work. LS declares advisory and speaker honoraria from BMS. KCK has served as
consultant or/and has received honoraria from Amgen, Roche, BMS, MSD, Pierre Fabre Pharma-
ceuticals, and Novartis, and received travel support from Amgen, BMS, MSD, Amgen, Pierre Fabre
Pharmaceuticals, Medac and Novartis. RSB has served as consultant for and/or received honoraria
from Amgen, AstraZeneca, BMS, Celgene, Jansen-Cilag, MSD, Merck Seono, Novartis, Pfizer, and
Roche. GVL is consultant advisor for Agenus, Amgen, Array Biopharma, Boehringer Ingelheim,
BMS, Evaxion, Hexal AG (Sandoz Company), Highlight Therapeutics S.L., Innovent Biologics USA,
MSD, Novartis Pharma AG, OncoSec, PHMR Limited, Pierre Fabre Pharmaceuticals, Provectus, Qbi-
otics, Regeneron. FS has received an honorarium from Gilead for an advisory board meeting. MS
received speaker’s honoraria and participated in advisory boards of BMS, Novartis, MSD, Roche,
Pierre Fabre Pharmaceuticals, Kyowa Kirin, Immunocore, Recordati and Sanofi-Genzyme. MS re-
ceived travel accommodation and expenses by Novartis, Pierre Fabre Pharmaceuticals, and Sun
Pharma. LEF has served as consultant for Galderma, Janssen, Leo Pharma, Eli Lilly, Almirall, Union
Therapeutics, Regeneron, Novartis, Amgen, Abbvie, UCB, Biotest, and InflaRx. SK received com-
pensation for advising roles for Biogen. LH has served as consultant for Amgen, BMS, Biome-dXx,
EMA, Immunocore, Kyowa Kirin, MSD, Novartis, Pierre Fabre Pharmaceuticals, Roche, and Sanofi.

Data Availability

Dataset of a Retrospective Multicenter Cohort Study on Characteristics of Immune Checkpoint
Inhibitor-induced Encephalitis and Comparison with HSV-1 and Anti-LGI1 Encephalitis (Original
data) (Mendeley Data).


https://data.mendeley.com/datasets/vfpxcbk5bx

L. Miiller-Jensen, S. Zierold and J.M. Versluis et al./Data in Brief 45 (2022) 108649 7

CRediT Author Statement

Leonie Miiller-Jensen: Conceptualization, Methodology, Investigation, Formal analysis, Writ-
ing - original draft, Visualization; Sarah Zierold: Investigation, Writing - review & editing;
Judith M Versluis: Investigation, Writing - review & editing; Wolfgang Boehmerle: Concep-
tualization, Methodology, Supervision, Writing - review & editing; Petra Huehnchen: Conceptu-
alization, Methodology, Supervision, Writing - review & editing; Matthias Endres: Supervision,
Writing - review & editing; Raphael Mohr: Investigation, Writing - review & editing; Annette
Compter: Investigation, Writing - review & editing; Christian U Blank: Investigation, Writing
- review & editing; Tim Hagenacker: Investigation, Writing - review & editing; Friedegund
Meier: Investigation, Writing - review & editing; Lydia Reinhardt: Investigation, Writing - re-
view & editing; Anja Gesierich: Investigation, Writing - review & editing; Martin Salzmann:
Investigation, Writing - review & editing; Jessica C Hassel: Investigation, Writing - review &
editing; Selma Ugurel: Investigation, Writing - review & editing; Lisa Zimmer: Investigation,
Writing - review & editing; Patricia Banks: Investigation, Writing - review & editing; Lavinia
Spain: Investigation, Writing - review & editing; Jennifer A Soon: Investigation, Writing - re-
view & editing; Tomohiro Enokida: Investigation, Writing - review & editing; Makoto Tahara:
Investigation, Writing - review & editing; Katharina C Kahler: Investigation, Writing - review
& editing; Ruth Seggewiss-Bernhardt: Investigation, Writing - review & editing; Catriona Har-
vey: Investigation, Writing - review & editing; Georgina V Long: Investigation, Writing - review
& editing; Florian Schéberl: Investigation, Writing - review & editing; Louisa von Baumgarten:
Investigation, Writing - review & editing; Thomas Hundsberger: Investigation, Writing - review
& editing; Max Schlaak: Investigation, Writing - review & editing; Lars E French: Investigation,
Writing - review & editing; Samuel Knauss: Conceptualization, Methodology, Formal analysis,
Writing - review & editing; Lucie M Heinzerling: Conceptualization, Investigation, Funding ac-
quisition, Supervision, Writing - review & editing.

Acknowledgments

The SERIO registry is supported by the German Foundation immuno-oncology (Stiftung Im-
munonkologie) and the Verein zur Foérderung des Tumorzentrums der Universitdt Erlangen-
Niirnberg e.V.. This work was also supported by the German Federal Ministry of Education and
Research (BMBF) as part of the project emed:MelAutim (01ZX1905E to LH).

Drs Leonie Miiller-Jensen, Samuel Knauss and Petra Hithnchen are participants in a BIH-
Charité Clinician Scientist Program funded by the Charité Universititsmedizin Berlin and the
Berlin Institute of Health.

References

[1] A.C. Guidon, L.B. Burton, B.K. Chwalisz, ]. Hillis, T.H. Schaller, A.A. Amato, A. Betof Warner, P.K. Brastianos, T.A. Cho,
S.L. Clardy, J.V. Cohen, ]. Dietrich, M. Dougan, C.T. Doughty, D. Dubey, J.M. Gelfand, J.T. Guptill, D.B. Johnson, V.C. Juel,
R. Kadish, N. Kolb, N.R. Leboeuf, J. Linnoila, A.L. Mammen, M. Martinez-Lage, M.J. Mooradian, J. Naidoo, T.G. Neilan,
D.A. Reardon, K.M. Rubin, B.D. Santomasso, RJ. Sullivan, N. Wang, K. Woodman, L. Zubiri, W.C. Louv, K.L. Reynolds,
Consensus disease definitions for neurologic immune-related adverse events of immune checkpoint inhibitors, J. Im-
munother. Cancer 9 (2021) 1-18, doi:10.1136/jitc-2021-002890.

[2] J. Riancho, M. Delgado-Alvarado, M.J. Sedano, J.M. Polo, ]. Berciano, Herpes simplex encephalitis: clinical presentation,
neurological sequelae and new prognostic factors. Ten years of experience, Neurol. Sci. 34 (2013) 1879-1881, doi:10.
1007/s10072-013-1475-9.

[3] DJ.M. Lai, M.G.M. Huijbers, E. Lancaster, F. Graus, L. Bataller, R. Balice-Gordon, J.K. Cowell, J. Dalmau, Investigation of
LGI2 as the antigen in limbic encephalitis previously attributed to potassium channels: a case series, Lancet Neurol.
9 (2010) 776-785.

[4] A. Rodriguez, CJ. Klein, E. Sechi, E. Alden, M.R. Basso, S. Pudumjee, S,J. Pittock, A. McKeon, ].W. Britton, A.S. Lopez-
Chiriboga, A. Zekeridou, N.L. Zalewski, B.F. Boeve, G.S. Day, A. Gadoth, D. Burkholder, M. Toledano, D. Dubey,
E.P. Flanagan, LGI1 antibody encephalitis: acute treatment comparisons and outcome, J. Neurol. Neurosurg. Psychiatry
93 (2022) 309-315, doi:10.1136/jnnp-2021-327302.

[5] Y. Benjamini, Y. Hochberg, Controlling the false discovery rate: a practical and powerful approach to multiple testing,
J. R Stat. Soc. Ser. B (Methodol.) 57 (1995) 289-300, doi:10.1111/j.2517-6161.1995.tb02031.x.


https://doi.org/10.1136/jitc-2021-002890
https://doi.org/10.1007/s10072-013-1475-9
http://refhub.elsevier.com/S2352-3409(22)00854-X/sbref0003
http://refhub.elsevier.com/S2352-3409(22)00854-X/sbref0003
http://refhub.elsevier.com/S2352-3409(22)00854-X/sbref0003
http://refhub.elsevier.com/S2352-3409(22)00854-X/sbref0003
http://refhub.elsevier.com/S2352-3409(22)00854-X/sbref0003
http://refhub.elsevier.com/S2352-3409(22)00854-X/sbref0003
http://refhub.elsevier.com/S2352-3409(22)00854-X/sbref0003
http://refhub.elsevier.com/S2352-3409(22)00854-X/sbref0003
http://refhub.elsevier.com/S2352-3409(22)00854-X/sbref0003
https://doi.org/10.1136/jnnp-2021-327302
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x

	Dataset of a retrospective multicenter cohort study on characteristics of immune checkpoint inhibitor-induced encephalitis and comparison with HSV-1 and anti-LGI1 encephalitis
	Value of the Data
	1 Objective
	2 Data Description
	3 Experimental Design, Materials and Methods
	3.1 Patient Selection and Data Collection
	3.2 Disease Definitions
	3.3 Statistical Analyses

	Ethics Statements
	Declaration of Competing Interest
	Data Availability
	CRediT Author Statement
	Acknowledgments

	References

