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case
reports

Treatment of Metastatic Melanoma With
Leptomeningeal Disease Using
Intrathecal Immunotherapy
Laura A. Huppert, MD1; Michelle E. Melisko, MD1; Christine M. Glastonbury, MBBS2; Elham Khanafshar, MS, MD3; and Adil I. Daud, MD1

INTRODUCTION

Leptomeningeal disease is a devastating complication
of metastatic malignancy. Patients with leptomeningeal
disease generally present with acute to subacute
neurologic de!cits that can be quite debilitating. Me-
dian survival from time of diagnosis is 3 to 4 months
for patients with solid tumors.1 Cancer immuno-
therapy with checkpoint inhibitors has revolutionized
cancer treatment, but there are few data on the ef!-
cacy of checkpoint inhibitors as treatment for lep-
tomeningeal disease. Several case reports describe

clinical improvement in patients with leptomeningeal
disease treated with intravenous (IV) checkpoint
inhibitors.2,3 Preliminary data from a phase II clinical
trial suggest that IV pembrolizumab has promising
activity for patients with solid tumor malignancies
and leptomeningeal disease,4 and 2 other phase II
clinical trials are currently under way evaluating IV
pembrolizumab monotherapy (ClinicalTrials.gov iden-
ti!er: NCT03091478) and IV ipilimumab plus nivolu-
mab combination therapy (ClinicalTrials.gov identi!er:
NCT02939300).
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FIG 1. Brain magnetic resonance imaging (MRI) and CSF cytology before and after intrathecal (IT) nivolumab
therapy for patient 1. (A-C) Before intravenous (IV) and IT nivolumab. (A) Coronal T1 postcontrast MRI and (B)
axial "uid-attenuated inversion recovery (FLAIR) images from September 2019 before initiation of IV and IT
nivolumab. There is extensive linear and nodular leptomeningeal enhancement involving the right frontal sulci,
which is associated with FLAIR hyperintense marked right frontal edema. Small contralateral parenchymal
metastases are also evident. (C) CSF cytology from July 2019 before initiation of IV and IT nivolumab. This
6003 image shows an enlarged nucleus with prominent nucleoli on the right in comparison with an adjacent
mature lymphocyte on the left. (D, E) After cycle 3 of IV and IT nivolumab. (D) Coronal T1 postcontrast MRI and
(E) axial FLAIR images from October 2019 after 3 cycles of IV and IT nivolumab. There is a decrease in the
extent of leptomeningeal enhancement, right frontal edema, andmass effect. The left superior temporal gyrus
parenchymal brain metastasis is also decreased in size.

Volume 16, Issue 11 757
Downloaded from ascopubs.org by University of California--San Francisco on July 7, 2021 from 128.218.042.179

Copyright © 2021 American Society of Clinical Oncology. All rights reserved. 



A potential issue with IV checkpoint inhibitor administration
is that these monoclonal antibodies are large (. 140,00
Da), and therefore, they may not effectively cross the blood-
brain barrier. Therefore, 1 hypothesis is that intrathecal (IT)
checkpoint inhibitor administration may be a more reliable
and ef!cacious method of drug delivery. Here, we describe
the use of IT immunotherapy in 2 patients with metastatic
melanoma and leptomeningeal disease.

CASE PRESENTATIONS

Patient 1

A 49-year-old man diagnosed with stage III unresectable
melanoma of the cutaneous upper back in 2013 presented
with metastatic disease, including leptomeningeal disease,
in June 2019. He was initially treated with oral dabrafenib
plus trametinib and IV ipilimumab plus nivolumab, but he
had radiographic disease progression (Figs 1A and 1B),
and CSF cytology con!rmed the presence of malignant
cells (Fig 1C). Therefore, in September 2019, he was
started on a combination of IV and IT nivolumab (240 mg of
IV nivolumab and 20 mg of IT nivolumab once every 14
days), which he tolerated well. After 3 cycles of IV and IT
nivolumab, repeat magnetic resonance imaging (MRI) of

the brain in October 2019 showed a decrease in the extent
of leptomeningeal disease and intraparenchymal meta-
static disease (Figs 1D and 1E), and CSF cytology was
benign. Clinically, his seizures and balance improved, and
his speech was stable.

Patient 2

A 39-year-old woman diagnosed with stage IIIA melanoma
of the right posterior thigh in 2007 subsequently developed
stage III recurrent disease in 2016. She underwent surgical
resection and was started on IV pembrolizumab, but this
was stopped because of pneumonitis 4 months later. In-
stead, she started oral dabrafenib plus trametinib, which
she continued until disease progression in September
2018, prompting a switch to encorafenib plus binimetinib.
However, in October 2019, she developed left eye blurri-
ness and left arm numbness. Brain MRI showed several
1-cm brain metastases and subtle leptomeningeal disease
(Fig 2A), which was con!rmed with positive CSF cytology
(Fig 2B). Therefore, she was switched back to dabrafenib
plus trametinib and also started on 20 mg of IT nivolumab
once every 14 days. She experienced mild headaches with
each IT infusion but otherwise tolerated it well. After 3
cycles of IT nivolumab, repeat brain MRI in December
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FIG 2. Brain magnetic resonance imaging
(MRI) and CSF cytology before and after in-
trathecal (IT) nivolumab therapy for patient 2.
(A, B) Before IT nivolumab. (A) Sagittal T1
postcontrast MRI from October 2019 before
initiation of IT nivolumab. There is intracranial
metastatic disease and subtle leptomeningeal
disease. MRI taken using 1.5T magnet; shown
is a 3-dimensional brain volume T1 cut. (B)
CSF cytology from October 2019 before initi-
ation of IT nivolumab. This 6003 image shows
a single epithelioid neoplastic cell with pig-
mented cytoplasm, enlarged nuclei, and
prominent nucleoli in comparison with an
adjacent mature lymphocyte on the left. (C)
Sagittal T1 postcontrast MRI from December
2019 after 3 cycles of IT nivolumab. MRI taken
using a 3T magnet; shown is a 3-dimensional
CUBE T1 fat-saturated image. The difference
in coloration between the images is a result of
differences in MRI technique.
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2019 showed possible subtle progression of lep-
tomeningeal disease (Fig 2C), although comparison was
limited by differences in MRI technique. CSF cytology was
now benign, and clinically, she reported improvement in
her visual symptoms.

DISCUSSION

This is the !rst published case report to our knowledge
that describes the use of IT immunotherapy in 2 patients.
Both patients tolerated IT nivolumab without notable
adverse effects, and patient 1 had particularly impressive
radiographic and clinical responses to treatment. These
cases highlight the potential bene!t of IT immunotherapy

and suggest the need for future clinical trials to evaluate
the safety and ef!cacy of this drug administration
strategy. Currently, there is a phase I clinical trial un-
der way at MD Anderson studying the safety of IV and
IT nivolumab in patients with cutaneous or uveal mel-
anoma and leptomeningeal disease (ClinicalTrials.gov
identi!er: NCT03025256), with results not yet reported.
In addition, it will be important to study the safety and
ef!cacy of IT immunotherapy in other primary cancer
types. We are hopeful that IT immunotherapy will be
a tolerable, effective, and durable treatment option for pa-
tients with solid tumor malignancies and leptomeningeal
disease.

AFFILIATIONS
1Division of Hematology/Oncology, Department of Medicine, University of
California San Francisco, San Francisco, CA
2Division of Neuroradiology, Department of Radiology, University of
California San Francisco, San Francisco, CA
3Department of Pathology, University of California San Francisco, San
Francisco, CA

CORRESPONDING AUTHOR
Adil I. Daud, MD, University of California San Francisco, 1600 Divisadero
St, Rm A741, San Francisco, CA 94113; Twitter: @ucsfcancer,
@laura_huppert, @ad1600; e-mail: adil.daud@ucsf.edu.

AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF
INTEREST AND DATA AVAILABILITY STATEMENT
Disclosures provided by the authors and data availability statement (if
applicable) are available with this article at DOI https://doi.org/0.1200/
OP.20.00146.

AUTHOR CONTRIBUTIONS
Conception and design: Laura A. Huppert, Michelle E. Melisko, Adil
I. Daud
Administrative support: Adil I. Daud
Provision of study material or patients: Adil I. Daud
Collection and assembly of data: Laura A. Huppert, Christine M.
Glastonbury, Elham Khanafshar, Adil I. Daud
Data analysis and interpretation: Laura A. Huppert, Christine M.
Glastonbury, Elham Khanafshar, Adil I. Daud
Manuscript writing: All authors
Final approval of manuscript: All authors
Accountable for all aspects of the work: All authors

REFERENCES
1. Wang N, Bertalan MS, Brastianos PK: Leptomeningeal metastasis from systemic cancer: Review and update on management. Cancer 124:21-35, 2018

2. GionM, Remon J, Caramella C, et al: Symptomatic leptomeningeal metastasis improvement with nivolumab in advanced non-small cell lung cancer patient. Lung
Cancer 108:72-74, 2017

3. Bot I, Blank CU, Brandsma D: Clinical and radiological response of leptomeningeal melanoma after whole brain radiotherapy and ipilimumab. J Neurol 259:
1976-1978, 2012

4. Brastianos P, Prakadan S, Alvarez-Breckenridge C, et al: Phase II study of pembrolizumab in leptomeningeal carcinomatosis. J Clin Oncol 36, 2018 (suppl; abstr
2007)

n n n

JCO Oncology Practice 759

Case Report

Downloaded from ascopubs.org by University of California--San Francisco on July 7, 2021 from 128.218.042.179
Copyright © 2021 American Society of Clinical Oncology. All rights reserved. 



AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST

Treatment of Metastatic Melanoma With Leptomeningeal Disease Using Intrathecal Immunotherapy

The following represents disclosure information provided by authors of this manuscript. All relationships are considered compensated unless otherwise noted.
Relationships are self-held unless noted. I5 Immediate Family Member, Inst5My Institution. Relationships may not relate to the subject matter of this manuscript.
For more information about ASCO’s con"ict of interest policy, please refer to www.asco.org/rwc or ascopubs.org/op/authors/author-center.

Open Payments is a public database containing information reported by companies about payments made to US-licensed physicians (Open Payments).

Michelle E. Melisko
Stock and Other Ownership Interests: Merrimack (I)
Honoraria: Agendia, Genentech (I), P!zer (I)
Speakers’ Bureau: Genentech (I), Agendia, Pzifer (I)
Research Funding: Genentech (Inst), Celldex (Inst), Puma Biotechnology (Inst),
Eli Lilly (Inst), Nektar (Inst), Novartis (Inst), Seattle Genetics (Inst)
Patents, Royalties, Other Intellectual Property: Multiple patents related to
immunoliposomal drugs being studied and potentially brought to market by
Merrimack (I)

Christine M. Glastonbury
Patents, Royalties, Other Intellectual Property: Royalties for chapters written
and edited for Elsevier-Amirsys books and online material

Adil I. Daud
Stock and Other Ownership Interests: TRex Bio
Honoraria: EMD Serono, Inovio Pharmaceuticals
Consulting or Advisory Role: Oncosec, GlaxoSmithKline, Genoptix, Merck
Research Funding:Merck/Schering Plough (Inst), GlaxoSmithKline (Inst), P!zer
(Inst), Genentech/Roche (Inst), Oncosec (Inst), Novartis, Checkmate
Pharmaceuticals, Incyte, Bristol Myers Squibb
Patents, Royalties, Other Intellectual Property: Patent relating to test for
immunotherapy

No other potential con"icts of interest were reported.

© 2020 by American Society of Clinical Oncology Volume 16, Issue 11

Huppert et al

Downloaded from ascopubs.org by University of California--San Francisco on July 7, 2021 from 128.218.042.179
Copyright © 2021 American Society of Clinical Oncology. All rights reserved. 




