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Immune checkpoint inhibitors (ICIs) have considerably expanded the effective treatment options for malignant melanoma. ICIs revert tumor-associated immunosuppression and potentiate T-cell mediated tumor clearance. Immune-related neurologic adverse events (irNAEs) manifest in the central (CNS) or peripheral nervous system (PNS) and most frequently present as encephalitis or myasthenia gravis respectively. We report on a 47-year old male patient with metastatic melanoma who developed signs of cerebellar disease five weeks after the start of ICI treatment (ipilimumab and nivolumab). Magnetic resonance imaging (MRI) of the brain and spine revealed multiple new contrast enhancements suggestive of parenchymal and leptomeningeal metastasis. Cerebral spinal fluid (CSF) evaluation showed a lymphomononuclear pleocytosis in the absence of tumor cells. Subsequent stereotactic brain biopsy confirmed demyelinating disease. High-dose corticosteroid treatment resulted in immediate improvement of the clinical symptoms. MRI scans and CSF re-evaluation were conducted six weeks later and showed a near-complete remission. The strong resemblance to neoplastic CNS dissemination and irNAEs is a particularly difficult diagnostic challenge. Treating physicians should be aware of irNAEs as those can be effectively treated with high-dose steroids.
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Introduction

Treatment with immune checkpoint inhibitors (ICIs) has revolutionized cancer treatment in the last decade (1). In melanoma, combining ICIs, such as ipilimumab – a monoclonal antibody directed against cytotoxic lymphocyte associated protein-4 (CTLA-4) – and nivolumab – a monoclonal antibody targeting programmed cell death 1 (PD-1) – has led to a significant improvement of treatment outcome (1, 2). ICIs are thought to reverse tumor-associated immunosuppression and to potentiate T-cell mediated tumor clearance (3). Treatment with ICIs can induce specific adverse events due to increased immunostimulation (3). NAEs occur early into the treatment with ICIs. Of those, irNAEs are rare and may present as unspecific symptoms including headache, vomiting or dizziness. More severe presentations comprise polyradiculitis, myasthenia gravis, encephalitis or demyelinating disease (4, 5). The incidence of irNAEs of any grade varies between 4% for ipilimumab and 6% for nivolumab and 12% for the combination of nivolumab and ipilimumab (5). Notably severe irNAEs only account for 0.8% of the reported irNAE with combinatorial treatment (5).

We here demonstrate the emergence of leptomeningeal, parenchymal and periventricular contrast-enhancing CNS lesions under combined nivolumab and ipilimumab treatment mimicking leptomeningeal and brain metastases in a patient with malignant melanoma.



Case Presentation

We present the case of a 47-year-old man with malignant melanoma who presented to the department of dermatology with a 6.5mm ulcerated melanoma of the occipital scalp. Molecular analysis revealed a BRAF V6000E mutation, NRAS wild-type and KIT wild-type. As the sentinel lymph node biopsy showed micrometastasis in the retroauricular region, the patient underwent left-sided neck dissection (level 2-4) with no sign of tumor spread. Staging, including MRI of the brain and combined whole-body positron emission tomography (PET) and computed tomography (CT) showed no indication of additional metastasis. According to the American Joint Committee on Cancer (AJCC) the staging at diagnosis was IIc and changed to IIIc after sentinel lymph node biopsy. Medical history was absent for autoimmune diseases, diseases for immunosuppression (e.g. HIV) or treatment with immunosuppressants. Also, the patient´s lab results showed no sign of immunosuppression at the time of diagnosis. The patient was offered treatment within CheckMate-915, a randomized, double-blinded adjuvant trial investigating nivolumab combined with ipilimumab compared to nivolumab by itself (https://clinicaltrials.gov/ct2/show/NCT03068455?term=checkmate+915&cond=melanoma&draw=2&rank=1). He started treatment on the combinatorial treatment arm with ipilimumab (1mg/kg, every 6 weeks) and nivolumab (240mg, every 2 weeks). Five weeks after treatment start the patient developed signs of cerebellar disease with dysmetria, pathologic heel-to-shin exam and gait ataxia. As his symptoms worsened over time, treatment was stopped after 2 cycles of ipilimumab and 3 cycles of nivolumab. A brain MRI conducted at that time showed multiple spot-shaped periventricular, leptomeningeal and parenchymal contrast enhancements suggestive of parenchymal and predominantly leptomeningeal metastasis (Figures 1A–C). MRI of the spine was consistent with leptomeningeal metastasis with nodular enhancement tracking along the cervical and thoracic segments and conus terminalis (Figure 1D). Subsequent cerebrospinal fluid (CSF) evaluation performed twice every other day showed a mildly elevated protein level and a moderate lymphomononuclear pleocytosis of 167/µl but absence of tumor cells on neuropathologic evaluation (Table 1, left column). Immunocytology revealed stimulated lymphocytes and activated monocytes; staining was negative for Melan A and HMB 45; no melanoma cells were detected. Additionally, no evidence of lymphoma could be found in a clonality analysis for B and T-cell receptors.




Figure 1 | (A–D) MR-Images of the brain and spine showing multiple periventricular, parenchymal and leptomeningeal contrast enhancements at the time of diagnosis. T1-weighted contrast-enhancement MRI sequence of the brain (A–C) and T2- weighted MRI sequence of the spine (D). Arrow pointing to the site of biopsy (C). (E–H) MR-Images 6 weeks after high-dose steroid treatment showing near complete remission. T1-weighted contrast-enhancement MRI sequence of the brain after steroid treatment (E–G) and T2- weighted MRI sequence of the spine after steroid treatment (H). (I–L) Histology of the stereotactic biopsy. Demyelinated areas are shown in Klüver-Barrera staining (I) and CNP-ase staining (J), with numerous foamy macrophages [CD68, (K)]. Scattered CD45+ lymphocytes are present in the demyelinated areas (L).




Table 1 | CSF characteristics at time of diagnosis and follow-up.



Since the MRI was strongly indicative of leptomeningeal metastasis whereas CSF was negative for tumor cells, the patient was subjected to stereotactic biopsy of a right-sided contrast-enhancing periventricular lesion (Figure 1C). The neuropathologic evaluation showed white matter tissue with reactive gliosis and sharply demarcated demyelinated areas (Klüver-Barrera staining (Figure1I), positive staining for myelin protein CNPase (Figure 1J) and MBP, as well as dense macrophagocytic infiltrates (Figure 1K) and perivascular accentuated lymphocytic CD45+ (Figure 1L) infiltrates containing CD3+ and CD20+ cells of low to moderate density. The tissue was negative for lympho-blastoid B- or T-cells, melanosomal antigens (Melan A and HMB45) and clonality analysis. Additionally, there was no IDH-1 R132H mutation-specific stainability, nor alpha thalassemia/mental retardation syndrome X-linked (ATRX) loss or p53 accumulation. We designated this finding with the term pseudomeningeosis.

Assuming the clinical deterioration and findings evident on MRI were induced by ICI treatment, high-dose corticosteroid treatment was initiated (1g/d for five days) with consequent steroid tapering and prompt clinical improvement was observed. MRI and CSF re-evaluation were conducted six weeks later showing a near-complete remission (Figures 1E–H, Table 1, right column). Since discontinuation of ICI treatment, no other tumor directed treatment was initiated. On the latest follow up on 05/2020 there was no indication for tumor progression. The patient remains progression free for 22 months.



Discussion

We here present the first patient with malignant melanoma, in whom biopsy confirmed checkpoint inhibitor induced demyelinating disease that radiographically could not be separated from periventricular, leptomeningeal and parenchymal metastatic disease. Subsequent corticosteroid treatment resulted in near-complete radiographic and clinical remission. As ICIs unmask self-tolerance and thus autoimmunity, immune-related adverse events have been reported. Even several cases of patients with similar findings under ICI therapy have been published in the literature (6, 7). However, histological confirmation was not obtained in any of these cases leaving uncertainty regarding the underlying diagnosis. Interestingly, ICIs have been described to induce demyelinating disease progression in patients with preexisting multiple sclerosis or radiographic isolated syndrome (8, 9). However, our patient had no white matter lesions prior to the start of treatment, leaving a possibility that ICI treatment triggered the emergence of white matter lesions.

Our case stresses the importance of a close interdisciplinary collaboration and rigorous diagnostic workup of patients treated with ICIs developing neurological symptoms and/or MRI findings. Only a biopsy led to the correct diagnosis of pseudomeningeosis and ruled out tumor metastasis. It remains to be elucidated whether non-invasive advanced imaging techniques such as amino-acid positron emission tomography may facilitate a diagnosis without the need for biopsy, as has been established with primary brain tumors in the setting of pseudoprogression (10). Pseudoprogression refers to treatment related changes on MR-imaging mimicking tumor progression with a subsequent decrease on tumor burden on follow-up imaging. The phenomenon is due to an increased immunostimulation. irNAEs have been described to occur early into treatment (5), as was the case in our patient who developed symptoms 35 days after ICI treatment start. As irNAEs have been reported with an incidence of 4% - 12% (4, 5) and it is likely that ICI treatment will surge in near future, treating physicians should become aware of this severe adverse event that responds well to steroid treatment to avoid premature discontinuation of an otherwise efficacious therapy.



Conclusion

ICIs comprise a promising treatment option that is being used across many tumor types. Our case report stresses the importance of being wary of irNAEs that may mimic leptomeningeal dissemination. This is particularly crucial as irNAEs can be effectively treated with corticosteroid therapy.



Data Availability Statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding author.



Author Contributions 

Conceptualization: TS, SK, and MG. Data curation: TS, SK, EL, AJ, SZ, LL, CO, EC, DP, LZ, and MG. Investigation: TS, SK, EL, AJ, SZ, EC, DP, LZ, and MG. Validation: SK, EL, AJ, SZ, DP, KK, US, MS, CK, BS, LZ, and MG. Visualization: TS, SK, AJ, and SZ. Writing - original draft preparation: TS, SK, EL, and LZ. Writing - review and editing: all authors. All authors contributed to the article and approved the submitted version.



Supplementary Material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2021.637185/full#supplementary-material

Supplementary Figure 1 | Timeline.



References

1. Larkin, J, Chiarion-Sileni, V, Gonzalez, R, Grob, JJ, Rutkowski, P, Lao, CD, et al. Five-Year Survival with Combined Nivolumab and Ipilimumab in Advanced Melanoma. N Engl J Med (2019) 381(16):1535–46. doi: 10.1056/NEJMoa1910836

2. Larkin, J, Chiarion-Sileni, V, Gonzalez, R, Grob, JJ, Lance, C, Lao, CD, et al. Combined Nivolumab and Ipilimumab or Monotherapy in Untreated Melanoma. New Engl J Med (2015) 373(1):23–34. doi: 10.1056/NEJMc1509660

3. Postow, MA, Sidlow, R, and Hellmann, MD. Immune-Related Adverse Events Associated with Immune Checkpoint Blockade. N Engl J Med (2018) 378(2):158–68. doi: 10.1056/NEJMra1703481

4. Spain, L, Walls, G, Julve, M, O'Meara, K, Schmid, T, Kalaitzaki, E, et al. Neurotoxicity from immune-checkpoint inhibition in the treatment of melanoma: a single centre experience and review of the literature. Ann Oncol (2017) 28(2):377–85. doi: 10.1093/annonc/mdw558

5. Cuzzubbo, S, Javeri, F, Tissier, M, Roumi, A, Barlog, C, Doridam, J, et al. Neurological adverse events associated with immune checkpoint inhibitors: Review of the literature. Eur J Cancer (2017) 73:1–8. doi: 10.1016/j.ejca.2016.12.001

6. Bier, G, Klumpp, B, Roder, C, Garbe, C, Preibsch, H, Ernemann, U, et al. Meningeal enhancement depicted by magnetic resonance imaging in tumor patients: neoplastic meningitis or therapy-related enhancement? Neuroradiology (2019) 61(7):775–82. doi: 10.1007/s00234-019-02215-y

7. Ali, S, and Lee, S-K. Ipilimumab Therapy for Melanoma: A Mimic of Leptomeningeal Metastases. Am J Neuroradiol (2015) 36:E69–E70. doi: 10.3174/ajnr.A4581

8. Gerdes, LA, Held, K, Beltrán, E, Berking, C, Prinz, JC, Junker, A, et al. CTLA4 as Immunological Checkpoint in the Development of Multiple Sclerosis. Ann Neurol (2016) 80(2):294–300. doi: 10.1002/ana.24715

9. Garcia, CR, Jayswal, R, Adams, V, Anthony, LB, and Villano, JL. Multiple sclerosis outcomes after cancer immunotherapy. Clin Transl Oncol (2019) 21(10):1336–42. doi: 10.1007/s12094-019-02060-8

10. Kebir, S, Rauschenbach, L, Galldiks, N, Schlaak, M, Hattingen, E, Landsberg, J, et al. Dynamic O-(2-[18F]fluoroethyl)-L-tyrosine PET imaging for the detection of checkpoint inhibitor-related pseudoprogression in melanoma brain metastases. Neuro Oncol (2016) 18(10):1462–4. doi: 10.1093/neuonc/now154



Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Schmidt, Kebir, Livingstone, Junker, Zülow, Lazaridis, Oster, Chorti, Pierscianek, Pul, Keyvani, Sure, Stuschke, Kleinschnitz, Scheffler, Zimmer and Glas. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-11-637185-g001.jpg
400pm

TG






OEBPS/Images/fonc.2021.637185_cover.jpg
’ frontiers
in Oncology

Case Report: Pseudomeningeosis

and Demyelinating Metastasis-Like
Lesions From Checkpoint Inhibitor
Therapy in Malignant Melanoma





OEBPS/Images/logo.jpg
’ frontiers
in Oncology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case Report: Pseudomeningeosis and Demyelinating Metastasis-Like Lesions From Checkpoint Inhibitor Therapy in Malignant Melanoma

      

        		

          Introduction

        



        		

          Case Presentation

        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Data Availability Statement

        



        		

          Author Contributions 

        



        		

          Supplementary Material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table1.jpg
CSF characteristic. Sample 1 ‘Sample 2 after corticosteriod

(at diagnosis) treatment)
Appearance Gear Clar
Write blood 132 3
cel/nl
Diferentils Mononuciear Cels, Mononudear G,
Lymphocytes Lymphocytes
Protein (mg/c) 122 124
Laciate {mmof) 3.1 2.4

Giucoss (mg/d) 58 68





