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【 CASE REPORT 】

Subacute Sensorimotor Neuropathy Accompanied by
Anti-ganglioside GM1 Antibody in a Patient with

Lung Cancer
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Noriko Nishiyama 2, Norimitsu Kadowaki 1 and Tomoya Ishii 1

Abstract:
A 66-year-old man presented with subacute sensorimotor neuropathy in association with small cell lung

cancer. Tests for the anti-ganglioside antibody GM1-IgM were positive. Chemotherapy and intravenous im-

munoglobulin treatment led to a slight improvement in neurological symptoms. Four additional cases of neu-

ropathy accompanied by anti-ganglioside antibody and lung cancer have been reported. The most commonly

reported pattern was subacute sensorimotor neuropathy. Patients died from cancer progression after 5 to 18

months. There is evidence that anti-ganglioside antibody inhibits tumor progression, prolonging the patient

survival. However, severe neurological disturbance may offset the survival benefit of anti-ganglioside anti-

body in patients with paraneoplastic neurological syndrome.
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Introduction

Paraneoplastic neurological syndromes (PNSs) are neuro-

logical disorders caused by the remote effects of a neoplasm

rather than by a tumor or metastasis (1). PNSs are subclassi-

fied as classical or non-classical (2). Of syndromes affecting

the peripheral nervous system, subacute sensory neuropathy

and chronic gastrointestinal pseudo-obstruction are consid-

ered classical, whereas subacute sensorimotor neuropathy is

non-classical syndrome.

In cancer cells, gangliosides are involved in several bio-

logical functions, including cell growth, invasion and angio-

genesis (3, 4). Several types of gangliosides have been de-

tected with high frequency in small cell lung cancer (SCLC)

and non-small cell lung cancer (NSCLC) samples (5, 6). Al-

though anti-ganglioside antibodies are rarely detected in

lung cancer patients, the incidence of detection increases un-

der certain conditions. Of 29 patients with peripheral neuro-

pathy and cancer without onconeural antibodies, 9 (31%)

tested positive for anti-ganglioside antibodies (mainly anti-

GM1 IgM) (7). On the recommendation of an international

panel of neurologists, anti-ganglioside antibodies are not

classified as onconeural antibodies (8).

Because the clinical features of neuropathies with anti-

ganglioside antibody underlying lung cancer remain un-

known, the accumulation of such cases is important to im-

prove our understanding of the role of this antibody on PNS

development. We herein report a case of subacute sensori-

motor neuropathy with anti-ganglioside GM1 antibody con-

comitant with SCLC. In addition, we review the literature to

assess the clinical features of PNSs with anti-ganglioside an-

tibody associated with lung cancer.

Case Report

A 66-year-old man presented with progressive muscle

weakness and numbness in the distal extremities without any

proceeding infectious episode. His symptoms progressed and

eventually resulted in difficulty walking within two months,
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Figure.　CT scans of a patient with subacute sensorimotor 
neuropathy accompanied by small cell lung cancer. (A) Pri-
mary lesion in the right upper lobe. (B) Enlarged subclavicular 
lymph node.

A

B

Table　1.　Nerve Conduction Findings.

Nerve
Nerve conduction 

velocity (m/s)

Compound muscle action potential

Duration (ms) Amplitude (mV)

Median nerve 48.2 7.68 6.50

Ulner nerve 47.8 7.44 5.64

Tibial nerve 39.1 4.95 2.77

Sensory action potentials were not evoked.

at which time he was admitted to our hospital. His history

was unremarkable, and he had received no medications. He

had a history of smoking 2 packs of cigarettes per day for

46 years. He was mentally alert but exhibited motor distur-

bance (muscle weakness and atrophy), sensory disturbances

(touch and pain), and urinary and fecal incontinence. He

was unable to maintain a sitting position. Diminished deep

tendon reflexes and abnormal reflexes (Babinski and Chad-

dock) were observed in the lower extremities.

Brain magnetic resonance imaging (MRI) results were

normal. No swelling or enhancement in the spinal cord,

cauda equine, or nerve roots was observed on cervical to

lumbar spine MRI. Cerebrospinal fluid (CSF) exhibited a

cell count of 19/μL (all mononuclear cells), a protein level

of 116 mg/dL, a glucose level of 67 mg/dL, and negative

cytology (lymphocytes only). An electrophysiological exami-

nation demonstrated slightly decreased motor nerve conduc-

tion velocities and an extended duration and decreased am-

plitude of compound muscle action potentials (CMAPs) (Ta-

ble 1). Sensory action potentials were not evoked. The F

waves of ulnar and tibial nerves were prolonged (31.9 and

58.0 ms, respectively). Thus, the neurological pattern was

consistent with subacute sensorimotor neuropathy, which is

not consistent with Guillain-Barré syndrome (GBS).

Serological findings were negative for anti-nuclear, anti-

SS-A, and anti-SS-B antibodies, and the thyroid function

was normal. Tests for anti-onconeural antibodies against Hu,

Yo, Ri, CV2, Ma2, and Amp were negative (Mayo Clinic

Laboratories, Rochester, USA). Among anti-ganglioside anti-

bodies, GM1-IgM was positive, while all others (GM2, GD1

a, GD1b, GT1b, GQ1b) were negative (Kindai University,

Osaka, Japan). Chest computed tomography revealed a small

nodule in the right upper lung lobe (Figure A) and right hi-

lar; the mediastinal and right subclavicular lymph nodes

were also recognized (Figure B). Needle aspiration from the

lymph node revealed small cell cancer. Distant metastasis

was recognized in lumbar vertebra, without compression to

the spine. The final diagnosis was SCLC [extensive disease,

cT1N3M1b (OSS), stage IV] accompanied by possible PNS.

The patient received four cycles of chemotherapy with

carboplatin and etoposide as well as two cycles of intrave-

nous immunoglobulin (IVIg, 15 g each). Although chemo-

therapy elicited a partial response, the improvement in neu-

rological symptoms was minimal, and the patient remained

bedridden. Eight months later, progression of the disease

was evidenced by bone metastasis. The patient received no

additional treatment for cancer and neuropathy due to his

generally poor condition. He ultimately died of cancer pro-

gression 18 months after receiving the diagnosis of cancer.

Discussion

To assess the clinical features of PNS with anti-

ganglioside antibodies associated with lung cancer, we

searched the literature using PubMed (https://www.ncbi.nlm.

nih.gov/pubmed). We also evaluated some additional refer-

ences from the retrieved articles. To our knowledge, five

cases of PNS with anti-ganglioside antibodies associated

with lung cancer, including the present case, have been re-

ported (7, 9-11), as summarized in Table 2. Histology re-

vealed that the lung cancer was SCLC in three patients and

adenocarcinoma in one. All cases were peripheral polyneu-

ropathies. Importantly, symptoms of neuropathy occurred

prior to the cancer diagnosis in all described cases. The neu-

ronal disturbances were sensorimotor in two cases and pure
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Table　2.　Reported Cases of Neuropathy with Anti-ganglioside Antibody Associated with Lung Cancer.

Case Reference
Age, 

Sex
Histology Progression Neuropathy

Consistent 

with GBS

CSF, cell 

number, 

protein 

(mg/dL)

Antibodies

Treatment 

(improvement 

of neuropathy)

Prognosis, 

months 

from onset 

of cancer

1 9 62, F Small Subacute Sensorimotor No 5, 131 GM1-IgM Steroid (No), 

Chemotherapy 

(No), IVIg 

(Yes)

Died, 11

2 10 73, M Adeno Chronic Motor, Axonal No Normal, 

Normal

IgG1 and 

IgG3 to 

GD1a and 

GM1

Steroid & IVIg 

(No)

Died, 6

3 7 84, M ND Subacute Axonal No ND GM1 ND ND

4 11 67, M Small Acute Motor Yes 0, 25 GM1-IgG IVIg (No), 

chemotherapy 

(Temporary)

Died, 5

5 Present 

case

66, M Small Subacute Sensorimotor, 

Urinary & fecal 

incontinence

No 19, 116 GM1-IgM Chemotherapy 

& IVIg 

(Minimal)

Died, 18

GBS: Guillain-Barré syndrome, CSF: cerebrospinal fluid, IVIg: intravenous immunoglobulin, ND: not described

motor in two. Three of five patients showed subacute pro-

gression, while one exhibited chronic progression, and one

showed acute progression. The characteristics of the CSF are

described in four cases: three exhibited normal cellularity,

and two showed normal protein levels. In all cases, anti-

GM1 antibodies were detected, and two of them were IgM.

Anti-GD1a was also detected in one case. Regarding treat-

ment, corticosteroids elicited no response in two of two

cases. IVIg elicited some response in two of four cases, and

chemotherapy targeting the cancer resulted in temporary im-

provement. However, the patient prognosis was poor; all

died of cancer progression between 5 and 18 months of the

diagnosis.

GBS is an immune-mediated polyneuropathy that is usu-

ally preceded by an infection, such as Campylobacter jejuni
enteritis. GBS usually results in acute sensorimotor or motor

neuropathy, and anti-ganglioside antibodies are detected in

more than half of affected patients (12). An animal model of

axonal GBS has been induced by sensitization with GM1

ganglioside (13). Thus, the role of ganglioside and anti-

ganglioside antibody in the pathogenesis of GBS has been

established. GBS is a non-classical PNS (2). In a large epi-

demiologic study, 9 out of 435 patients with GBS developed

cancer in the 6 months preceding or following the GBS on-

set. Based on the expected number of malignancies, the cal-

culated odds ratio of GBS incidence was 2.4, suggesting a

possible correlation between some cases of GBS and can-

cer (14). To our knowledge, 12 cases with GBS or GB-like

syndromes associated with lung cancer have been re-

ported (11, 15-25). Interestingly, anti-ganglioside antibody

was detected in only one case (11). Instead, anti-Hu anti-

body was detected in two cases (19, 24), and one presented

with anti-CASPR2 antibody (22). In contrast, the present

study revealed that three of five patients with anti-

ganglioside antibody showed subacute progression (Table 1),

while only one patient showed acute progression consistent

with GBS (11). Anti-ganglioside antibodies were also de-

tected in 5 of 41 healthy controls, albeit at a lower fre-

quency than in patients with neuropathy and cancer (7). An-

tibodies against Fucosyl-GM1 were detected in healthy con-

trols and at a similar frequency in SCLC patients (26).

These findings suggest that anti-ganglioside antibodies

might not be the cause of cancer-associated neuropathy.

It has been reported that patients with onconeural antibod-

ies generally have better survival rates than those without

onconeural antibodies, particularly in cases with anti-Hu an-

tibodies (27, 28). Although the early detection of lung can-

cer has the potential to dramatically prolong the survival,

some symptoms caused by PNSs, such as disturbed con-

sciousness, may limit appropriate standard therapies for can-

cer, which may result in a reduced survival time (28). In the

present case, chemotherapy was not reinitiated upon cancer

relapse due to the poor general condition of the patient,

which was attributed to PNS. Additional case studies are

needed to determine how anti-ganglioside antibodies affect

the prognosis of lung cancer. However, cumulative evidence

shows that anti-ganglioside antibody inhibits tumor progres-

sion. The addition of monoclonal anti-GD2 antibodies re-

sulted in the marked growth suppression and apoptosis of

GD2-expressing SCLC cell lines (3). Similarly, anti-GM2

antibodies inhibited metastases of GM2-expressing SCLC

cells and prolonged the survival of SCID mice (29). NSCLC

patients with a high N-glycolylneuraminic acid (NeuGc)-

containing ganglioside expression had a low overall survival

rate (6). Furthermore, racotumomab-alum, an anti-idiotype

vaccine targeting the NeuGcGM3 tumor-associated gan-

glioside, prolonged the survival in NSCLC patients (30). Al-

though the role of anti-ganglioside antibodies in PNS patho-

genesis remains unclear, they may inhibit the tumor progres-

sion and contribute to the long-term survival of patients with
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PNS. Severe neurological symptoms often worsen the over-

all condition and nutritional status of the patient and can in-

duce secondary infections, thereby limiting cancer therapy.

These conditions may offset the benefit of anti-ganglioside

antibodies in the PNS patient survival.

In the present case, abnormal reflexes (Babinski and

Chaddock) were positive. Although no abnormal findings in

the brain and spine were detected by MRI, it is possible that

anti-GM1 antibody affected the pyramidal tract, as in a pre-

viously reported case of GBS (31).

In conclusion, subacute sensorimotor neuropathy but not

GBS is commonly characterized by the presence of anti-

ganglioside antibodies and lung cancer. Additional studies

are needed to clarify the role of anti-ganglioside antibodies

in the PNS pathogenesis.
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