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【 CASE REPORT 】

Paraneoplastic Opsoclonus-myoclonus Syndrome with Anti-
Hu and Anti-SOX-1 Antibodies after Immune-checkpoint
Inhibitor Treatment Combined with Chemotherapy in a

Patient with Small-cell Lung Cancer

Hironori Arai 1, Yoshikazu Utsu 1, Joji Horio 1, Shogo Furukawa 2 and Yuriko Kikkawa 2

Abstract:
A 69-year-old man with advanced small-cell lung cancer achieved partial remission after 3 courses of im-

munochemotherapy that included atezolizumab. Ten days after the last treatment, he developed paraneoplastic

opsoclonus-myoclonus syndrome and required mechanical ventilation. Serology testing detected anti-Hu and

anti-SOX-1 antibodies. Despite steroid pulse therapy, various anticonvulsants, continuous intravenous seda-

tion, and a fourth course of chemotherapy without atezolizumab, his condition failed to improve. Paraneo-

plastic opsoclonus-myoclonus syndrome with autoantibodies after immune-checkpoint inhibitor treatment has

not been reported previously. Although a causal relationship between immune-checkpoint inhibitors and para-

neoplastic syndromes has been suggested, the mechanism remains unknown.

Key words: opsoclonus-myoclonus syndrome, paraneoplastic syndrome, immune checkpoint inhibitor, small-

cell lung carcinoma

(Intern Med 61: 71-74, 2022)
(DOI: 10.2169/internalmedicine.7167-21)

Introduction

Paraneoplastic neurological syndromes are relatively rare,

occurring in fewer than 1% of carcinoma patients, and are

considered a type of autoimmune disease in which a tumor

or nerve tissue provides the antigen. The central nervous

system, peripheral nerves, neuromuscular junction, and mus-

cles are all potential immune targets. Neurological symp-

toms usually precede tumor detection and then progress sub-

acutely to determine the type of clinical syndrome. Charac-

teristic autoantibodies are often detected in the serum or

cerebrospinal fluid (CSF) of affected patients. Paraneoplastic

opsoclonus-myoclonus syndrome (POMS) is an extremely

rare paraneoplastic syndrome that presents with opsoclonus,

cerebellar ataxia, and myoclonus of the trunk and limbs. Al-

though reports of paraneoplastic syndromes after the admini-

stration of immune-checkpoint inhibitors (ICIs) have been

increasing, POMS with autoantibodies has not been reported

previously.

Case Report

A 69-year-old man with a history of bipolar disorder was

referred to our hospital with a 7.2-cm-diameter mass in the

posterior mediastinum and small right pleural effusion. After

a detailed examination, he was diagnosed with advanced

stage IV small-cell lung cancer. No bone or brain metastases

were found. His Eastern Cooperative Oncology Group Per-

formance Status was 0.

The patient was treated with combined chemotherapy

consisting of carboplatin at an area under the concentration-

time curve of 6, atezolizumab 1,200 mg on day 1, and

etoposide 100 mg/m2 on days 1-3 every 3 weeks for 3

courses, which resulted in partial remission (Fig. 1). His

pro-gastrin-releasing peptide levels decreased markedly from

2,150 pg/mL to 22.8 pg/mL, and his neuron-specific enolase

levels decreased from 18.8 ng/mL to 8.2 ng/mL. Ten days
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Figure　1.　Radiologic appearance of the tumor on computed tomography. (a) Before treatment, a 
7.2-cm-diameter mass and right pleural effusion were detected in the posterior mediastinum. (b) Most 
of the tumor and pleural effusion disappeared after three courses of immunochemotherapy. 

(a) (b)

Figure　2.　Opsoclonus. The patient exhibited unpredictable, rapid, involuntary, and multivectorial 
conjugate eye movements without intersaccadic intervals. 

after the last treatment, he was admitted to the hospital be-

cause of vomiting, anorexia, fatigue, dyspnea, and tremor in

both upper limbs. Limb myoclonus, dysarthria, and loss of

consciousness occurred the next day, followed by opso-

clonus 5 days later (Fig. 2). A high dose of diazepam was

administered to stop the tremor, but it had little effect and

caused respiratory arrest. The patient was intubated and re-

ceived continuous midazolam, levetiracetam, lacosamide,

perampanel, and clonazepam, which did not control the

myoclonus. A CSF examination showed mild lymphocytic

pleocytosis (17 cells/μL), mildly increased protein (71 mg/

dL), and an IgG index of 0.73; CSF cytology and viral

marker testing were negative. Autoantibodies were not ex-

amined in the CSF. Computed tomography of the head,

contrast-enhanced brain magnetic resonance imaging, and

blood testing showed no obvious abnormalities. Serological

tests were strongly positive for anti-Hu and anti-SOX-1 anti-

bodies.

The patient was diagnosed with POMS and received three

courses of steroid pulse therapy with no effect. Radical

treatment with lung cancer chemotherapy was considered

necessary. Carboplatin plus etoposide therapy without ate-

zolizumab was started on the 20th day of mechanical venti-

lation without response. Despite chemotherapy and deep se-

dation, the patient’s opsoclonus and myoclonus persisted.

Because the patient continued to require mechanical ventila-

tion, tracheotomy was performed, and he was transferred to

a long-term care facility with the use of a ventilator.

Discussion

Based on the guidelines proposed by the Joint Task Force

of the European Federation of Neurological Societies and

the Peripheral Nerve Society, our patient was diagnosed
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with POMS with autoantibodies. Although reports of para-

neoplastic syndromes occurring after the administration of

ICIs have been increasing, given their widespread use (1-8),

POMS with autoantibodies has not been reported previ-

ously (9, 10).

Paraneoplastic syndromes usually precede the detection of

cancer, and the symptoms persist in many cases after treat-

ment. No case reports showing the occurrence of paraneo-

plastic syndrome during successful chemotherapy without

ICI have been published, which suggests that POMS in this

case was caused by an ICI. Paraneoplastic syndromes can be

characterized into two main categories based on the anti-

genic sites involved. In the first category, cell surface recep-

tors/ion channels are involved, and early plasma exchange

for antibody removal, high-dose immunoglobulin therapy,

and steroid therapy are effective for improving neurological

symptoms (8, 11). In the second category, proteins in the

cytoplasm and nucleus are involved in a cytotoxic T

lymphocyte-mediated manner, and treatment is mostly inef-

fective (8, 11). Paraneoplastic syndromes with antibodies

fall into the second category (1).

Anti-Hu and anti-SOX-1 antibodies are commonly ob-

served in small-cell lung cancer. Anti-SOX-1 antibodies are

positive in approximately 30% of paraneoplastic syndrome

cases with anti-Hu antibodies, but the significance of both

antibodies remains unclear (12). In addition, approximately

40% of all small-cell lung cancers are positive for anti-SOX-

1 antibodies, regardless of the presence of paraneoplastic

syndrome. Therefore, although anti-Hu and anti-SOX-1 anti-

bodies can be used as biomarkers of paraneoplastic syn-

dromes, there is no evidence to date that they are patho-

genic. Furthermore, these antibodies were reported to not di-

rectly affect the survival of small-cell lung cancer pa-

tients (12, 13).

Cases of opsoclonus-myoclonus syndrome associated with

pediatric neuroblastoma or autoimmune disease can benefit

from immunosuppressive therapy, such as rituximab (14);

however, adult-onset POMS is generally considered resis-

tant (15). Considering our patient’s age and serology find-

ings, a poor treatment response was expected. Although the

patient was intubated for respiratory arrest caused mainly by

diazepam, the fact that his respiratory condition did not im-

prove suggests that other paraneoplastic syndromes might

have occurred. However, we were unable to examine the pa-

tient further because of his poor general condition.

In accordance with the American Society of Clinical On-

cology guidelines for the treatment of immune-related ad-

verse events, we administered high-dose steroid therapy after

discontinuing atezolizumab, with little effect (16). The main

treatment for paraneoplastic syndromes is treatment of the

primary disease. However, Manson et al. reported no signifi-

cant correlation between tumor reduction and syndrome im-

provement in patients with ICI-associated paraneoplastic

syndrome (17). This suggests that treatment of the cancer it-

self may not be effective. Our patient developed POMS de-

spite tumor reduction with chemotherapy. Furthermore, the

subsequent resumption of chemotherapy did not result in

any improvement in his POMS. The onset or exacerbation

of paraneoplastic syndromes can occur within a few months

after ICI treatment initiation (17, 18), as illustrated in our

patient. Although whether or not there is a causal relation-

ship between ICIs and paraneoplastic syndromes remains

unclear, autoantibodies may be a biomarker for the develop-

ment of ICI-associated paraneoplastic syndromes (7, 18).

Thus far, no treatment for ICI-associated paraneoplastic syn-

dromes has been established. Natalizumab, an anti-α4β1 in-

tegrin monoclonal antibody used for the treatment of multi-

ple sclerosis patients, has been reported to be effective (19).

Natalizumab prevents lymphocyte entry at the blood-brain

barrier and does not interfere with anti-tumor ICI effects.

Therefore, the further investigation of natalizumab as a treat-

ment for paraneoplastic syndromes is warranted (3).

Conclusion

Paraneoplastic syndromes are serious complications that

often result in a poor outcome. The incidence of ICI-

associated paraneoplastic syndromes has been increasing,

but their pathogenesis remains unclear. Therefore, caution

when using ICIs and careful management of paraneoplastic

syndromes in small-cell lung cancer patients are crucial to

ensure good outcomes. Further studies of the relationship

between ICIs and paraneoplastic syndromes are needed.
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