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Abstract
Objectives
To describe a case of post-immune checkpoint inhibitor (ICI) opsoclonus-myoclonus-ataxia
syndrome (OMAS), with complete clinical remission after treatment.

Methods
A 52-year-old man was admitted because of subacute-onset vertigo, dysarthria, vomiting, and
weight loss. He was under atezolizumab (anti–PD-L1) monotherapy (23 cycles) for metastatic
small-cell lung cancer, with excellent response.

Results
On examination (1 month after symptom onset), the patient had opsoclonus, dysarthria, severe
truncal and gait ataxia, and mild appendicular ataxia without myoclonus (SARA score 26/40).
Brain MRI showed mild cerebellar atrophy, and CSF analysis disclosed pleocytosis and oli-
goclonal bands. Anti-SOX1 antibodies were detected in serum and CSF. Atezolizumab was
stopped, and corticosteroids and monthly IV immunoglobulins were administered. Chemo-
therapy (carboplatin and etoposide) was also started because of cancer progression. Three
months later, examination showed regression of the opsoclonus, truncal ataxia, and dysarthria
and persistence of very mild gait ataxia (SARA score 3.5/40), which completely regressed at last
examination (20 months after onset).

Discussion
The clinical pattern and reversibility bring the present case close to a few patients with
paraneoplastic OMAS described before the ICI era. More research is needed to clarify the
pathogenesis and outcomes of OMAS in the context of ICI.

Introduction
Neurologic adverse events of immune checkpoint inhibitors (ICIs) include disorders re-
sembling paraneoplastic neurological syndromes (PNSs), which, similarly to their counterparts
in ICI-näıve patients, usually have poor neurologic outcomes.1 Outside the ICI context, rapidly
progressive cerebellar ataxia may occur in the context of paraneoplastic cerebellar degeneration
(PCD, e.g., associated with anti-Yo antibodies), characterized by an irreversible loss of Purkinje
cells or in the context of opsoclonus-myoclonus-ataxia syndrome (OMAS), in which neuro-
pathologic findings are variable, with apparent preservation of Purkinje cells in some cases.2-6
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Go to Neurology.org/NN for full disclosures. Funding information is provided at the end of the article.

The Article Processing Charge was funded by the authors.

This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License 4.0 (CC BY-NC-ND), which permits downloading
and sharing the work provided it is properly cited. The work cannot be changed in any way or used commercially without permission from the journal.

Copyright © 2024 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology.
e200287(1)

http://dx.doi.org/10.1212/NXI.0000000000200287
mailto:bastien.joubert@chu-lyon.fr
https://nn.neurology.org/content/0/0/e200287/tab-article-info
http://creativecommons.org/licenses/by-nc-nd/4.0/


Methods
We describe the occurrence of opsoclonus and cerebellar
ataxia clinically resembling OMAS in a patient receiving the
programmed death-ligand 1 (PD-L1) inhibitor atezolizumab
for small-cell lung cancer (SCLC), with clinical remission
after ICI discontinuation, immune active treatment, and
chemotherapy.

Results
A 52-year-old nonsmoker man was diagnosed with metastatic
SCLC (hepatic, adrenal, and osseous). Chemotherapy (car-
boplatin and etoposide) and atezolizumab were given for 4
cycles, followed by monthly atezolizumab, with excellent re-
sponse (persistent remission of the thoracic, osseous, and ad-
renal gland lesions and size reduction of the hepatic lesions at
follow-up whole-body CT scans). After 22 courses of atezoli-
zumab, he developed vertigo, dysarthria, nausea, vomiting, and
weight loss (8 kilos) over 2–3 weeks and rapidly deteriorated
after the 23rd atezolizumab infusion. On examination, 1 month
after onset, the patient had opsoclonus, dysarthria, truncal
titubation, mild bilateral appendicular ataxia, and severe truncal
and gait ataxia without myoclonus (Scale for the Assessment
and Rating of Ataxia, SARA score 26/40, Video 1). Blood
analysis was unremarkable, and brain MRI showed mild cere-
bellar atrophy (Figure 1A). Except for eye movement artifacts,
EEG was normal. The CSF contained 9 cells/mm3 (pre-
dominance of lymphocytes, no malignant cells), 31 mg/dL
proteins, 4 mmol/L glucose (range 2.3–4), several oligoclonal
bands absent in serum, and normal levels of interleukin-6 (2.6
pg/mL); bacterial, fungal, and neurotropic viruses screening
were negative. Anti-SOX1 antibodies were detected in the se-
rum and CSF by immunohistofluorescence on rat brain sec-
tions, dot-blot, and cell-based assay. Neurofilament light chain
(NfL) levels, measured by an Enzyme-Linked Immu-
noadsorbent kit (R-PLEXHumanNeurofilament LMeso Scale
Discovery), were 32 pg/mL in serum and 2,684 pg/mL in CSF.
Whole-body fluorodeoxyglucose (FDG)-PET detected a single

area of pathologic hypermetabolism in the liver. Atezolizumab
was stopped, and IV methylprednisolone (1 g daily for 3 days
followed by oral prednisone 1 mg/kg daily), IV immunoglob-
ulins (IVIg, 2 g/kg, 3 monthly cycles), and chemotherapy
(carboplatin and etoposide, 6 cycles) were started. Three
months after treatment (on daily 7.5 mg of prednisone), ex-
amination showed a regression of the opsoclonus, truncal
titubation, and dysarthria and the persistence of a very mild gait
ataxia (SARA score 3.5/40, Video 2). Brain MRI was stable
(Figure 1B), and CSF examination showed normal cell count
(3 cells/mm3) and no oligoclonal bands. Anti-SOX1 antibodies
were still positive. Four additional IVIg cycles (6–8 weeks
apart) were administered, and at last follow-up (20 months
after onset), examination was normal except for distal lower
limb hypopallesthesia and paresthesia attributed to the che-
motherapy. The biopsy of a new hypermetabolic hepatic lesion
upon whole-body FDG-PET confirmed SCLC recurrence and
prompted subsequent decision of restarting carboplatin and
etoposide.

Discussion
Rapidly progressive cerebellar ataxia is a rare immune-related
adverse event of ICI that can mimic PCD in both its antibody
association (e.g., anti-Yo, anti-Hu) and its therapeutic
unresponsiveness.1,7 Although opsoclonus may occasionally oc-
cur in PCD, the cerebellar ataxia pattern (striking predominance
of truncal over limb ataxia) and the clinical reversibility bring the
present case closer to OMAS than PCD, adding to a handful of
previously published post-ICI OMAS cases.8-10

Outside the ICI context, paraneoplastic OMAS has been
mostly associated with SCLC and breast cancers; an auto-
immune pathogenesis is suggested by the detection of brain-
reactive antibodies in some cases, especially anti-Ri antibodies
(the most frequent antibodies in paraneoplastic OMAS) in
patients with breast cancers.11 By contrast, no specific antibody
association has been described in OMAS occurring in SCLC, as
most of these patients are antibody-negative.2,11 The detection

Figure Brain MRI Findings

BrainMRI T2/FLAIR scan at (A) 1month and (B) 4months after
the onset of the neurological syndrome showing stable mild
cerebellar atrophy.
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of anti-SOX1 antibodies in the present case pairs with a reported
post-ICI OMAS case in a SCLC patient with double anti-Hu
and anti-SOX1 positivity.10 Of note, anti-Hu (usually at low
titers) or anti-SOX1 antibodies are also detectable in a subset of
SCLC without PNS; their detection might thus constitute a
biomarker of the underlying cancer and not the neurologic
syndrome.12,13 However, a previous study14 described the
deposition of anti-Hu antibodies in the autoptic specimens
of the cortex, brainstem, and cerebellum from a ICI-näıve
patient with OMAS, SCLC, and high anti-Hu antibody ti-
ters suggesting that, in some cases, the presence of anti-Hu
antibodies could be related to the neurologic syndrome.
Although the observation that ICI can trigger OMAS also
suggests an immune-related origin, it does not clarify the
underlying pathogenesis. Similarly to other PNS, cancer-
related factors could be necessary to break the immune
tolerance toward certain neural antigens in a first step while
other factors such as infections or the ICI may contribute to
boost the autoimmune response to a clinically apparent
level. This “multihit” hypothesis might explain the rarity of
OMAS and PNS-like ICI neurotoxicities even in SCLC and
other cancers known to constantly express neural
antigens.1

Similarly, the effector immune mechanisms in OMAS are
uncertain given the heterogeneity of autoptic findings, with
variable Purkinje cell loss and inflammatory infiltrates in these
patients.2-5 Although it has been suggested that opsoclonus
may relate to a dysfunction of neuronal circuits of the brain-
stem (involving saccadic burst cells and omnipause cells) or
the cerebellum (involving the fastigial nucleus and Purkinje
cells),15 the neuronal populations involved in these circuits
were preserved in many autoptic studies.2,4 This contrasts
with PCD6 and suggests that the cytotoxic T-cell–mediated
cell toxicity, a central mechanism in PCD, is less prominent in
post-ICI OMAS. Although we did not perform a brain biopsy
in this patient, the relatively low serum and CSF levels of NfL,
an indicator of axonal loss, also suggests only mildly active
neuronal damage in this patient, compared with those with
other PNS-like encephalitis syndromes (Farina and Joubert,
unpublished).

Although the preservation of neurons might partially explain
why clinical remission in OMAS is more frequent than in
other PNS,2 outcomes in OMAS are diverse, and patients may
experience a relentlessly progressive course, sometimes
resulting in fatal outcomes within a few weeks.2-4 While
treatment of the cancer seems to be fundamental for the
prognosis of paraneoplastic OMAS,2 it is not known whether
immunosuppression plays a role in improving the neurologic
outcome. In the setting of ICI treatment, we recommend
following the oncological guidelines, which establish to
promptly interrupt ICI and administer high-dose cortico-
steroids, in addition to which up-front administration of
IVIg or plasma exchange may be also useful to accelerate
clinical improvement,1 as in the present and another post-
ICI case.9 Interestingly, both patients had a mild form of

OMAS (without myoclonus or encephalopathy), which
may have facilitated their recovery, although clinical re-
mission has been described also in full-blown paraneo-
plastic OMAS.2,5 As exemplified by the present case, PNS
antibodies usually associated with T-cell–mediated neu-
ronal loss and poor outcomes1,6 do not discriminate well
treatment-responsive patients in the context of OMAS;
thus, the value of alternative biomarkers, such as NfL
levels, should be investigated to better stratify these pa-
tients. In addition, investigating whether the positivity of
PNS antibodies before ICI treatment increases the risk of
developing PNS-like ICI neurotoxicities remains a re-
search priority.1

In conclusion, clinicians should be aware that OMAS may
occur in patients with ICI-treated SCLC, being potentially
curable; more research is needed to clarify its underlying
pathogenesis and effector mechanisms.
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4. Ridley A, Kennard C, Scholtz CL, Büttner-Ennever JA, Summers B, Turnbull A.
Omnipause neurons in two cases of opsoclonus associated with oat cell carcinoma of
the lung. Brain. 1987;110(Pt 6):1699-1709. doi:10.1093/brain/110.6.1699

5. Ohara S, Iijima N, Hayashida K, Oide T, Katai S. Autopsy case of opsoclonus–
myoclonus–ataxia and cerebellar cognitive affective syndrome associated with small
cell carcinoma of the lung. Movement Disord. 2007;22(9):1320-1324. doi:10.1002/
mds.21326

6. Winklehner M, Bauer J, Endmayr V, et al. Paraneoplastic cerebellar degeneration with
P/Q-VGCC vs Yo autoantibodies. Neurol Neuroimmunol Neuroinflamm. 2022;9(4):
e200006. doi:10.1212/NXI.0000000000200006
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