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【 CASE REPORT 】

Paraneoplastic Sensory Polyneuropathy Related
to Anti-PD-L1-including Anticancer Treatment

in a Patient with Lung Cancer
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Abstract:
Paraneoplastic neurological syndromes (PNS), such as sensory polyneuropathy, are rare, and serum neuro-

nal antibodies that are used for diagnosing this syndrome are occasionally positive. Similarly, neurological

immune-related adverse events due to immune checkpoint inhibitors (ICIs) are also rare. However, their eti-

ologies and the relationship between them remain unclear. We herein report a patient with suspected small

cell lung cancer who showed sensory polyneuropathy after treatment with atezolizumab in combination with

cytotoxic agents (carboplatin and etoposide) and was doubly positive for serum anti-Hu and anti-SOX-1 anti-

bodies. Treatment with ICI and cytotoxic agents may sometimes lead to the development of PNS.
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Introduction

Paraneoplastic neurological syndromes (PNS) are defined

as remote effects of cancer unrelated to direct effects of tu-

mors or metastases and are exceedingly rare, affecting less

than 1/10,000 cancer patients (1). Neuronal anti-Hu and

anti-SOX-1 antibodies are sometimes detected in patients

with PNS in the serum or cerebrospinal fluid, and the clini-

cal signs are different from the main symptoms of cancer.

In general, neurological symptoms tend to progress sub-

acutely and cause severe physical dysfunction. In about 80%

of patients, the onset of neurological symptoms and the de-

tection of antibodies precedes the detection of cancer by

months to years; therefore, early antibody detection may be

useful for predicting PNS.

Immune checkpoint inhibitors (ICIs) have widely been

used in the treatment of multiple types of cancer. The main

side effects of ICIs are immunological; thyroid function dis-

orders are common, and organ-related side effects are also

prevalent (2). Among these side effects, neurological

immune-related adverse events (irAEs) due to ICIs are rare;

only 0.93% of patients with ICI treatment experience neuro-

logical side effects, such as neuropathy, noninfective menin-

gitis, encephalitis, and neuromuscular disorders (3).

Among neuronal autoantibodies related to PNS, anti-Hu

antibody recognizes the nucleus of all central nervous sys-

tem neurons and causes limbic encephalitis (LE), subacute

cerebellar degeneration, and polyneuropathy. PNS with anti-

Hu antibody was commonly seen in 78%, of small-cell lung

cancer (SCLC) patients; 73% showed signs and symptoms

of multifocal involvement of the nervous system, while 74%

had sensory neuronopathy (2). In addition to anti-Hu anti-

body, anti-SOX-1 antibody recognizes the nuclear protein of

glial cells and causes axonal neuropathy, demyelinating neu-

ropathy, sensory and motor disorders (4). Five of 55 (9.1%)

anti-SOX-1 antibody-positive patients reportedly had coex-

isting anti-Hu antibodies in SCLC patients (5).

Sensory polyneuropathy has clinically been recognized

due to the advent of ICIs (3); however, neurological adverse
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Table　1.　Laboratory Data on Admission.

<Blood cell counts> T-bil 0.8 mg/dL ANA (-)

WBC 5,100 /μL AST 28 IU/L Anti-SS-A (-)

Neutrophils 72.2 % ALT 37 IU/L Anti-SS-B (-)

Lymphocytes 21.1 % LDH 224 IU/L vit.B1 41.9 ng/mL

Eosinophils 0.6 % γ-GTP 49 IU/L vit.B12 539 pg/mL

Monocytes 5.5 % BUN 11.3 mg/dL CEA 2.5 ng/mL

Basophils 0.6 % Cre 0.88 mg/dL CYFRA21-1 1.7 ng/mL

RBC 5.36×106 /μL Na 141 mEq/L Pro-GRP 541.5 pg/mL

Hb 17.1 g/dL K 4.1 mEq/L <Cerebrospinal fluid>

Ht 49.1 % Cl 107 mEq/L Cell 1 /μL

Platelets 18.3×104 /μL Glucose 156 mg/dL Mono 1 /μL

<Blood chemistry> HbA1c 6.3 % Protein 146 mg/dL

TP 7.9 g/dL CRP 0.02 mg/dL Glucose 57 mg/dL

Alb 4.6 g/dL RF <0.1 IU/mL Cytology No malignancy

WBC: white blood cell, RBC: red blood cell, Hb: hemoglobin, Ht: hematocrit, TP: total protein, Alb: albu-

min, T-bil: total bilirubin, AST: aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate 

dehydrogenase, ALP: alkaline phosphatase, γ-GTP: gamma-glutamyl transferase, BUN: blood urea nitrogen, 

Cre: creatinine, CRP: c-reactive protein, RF: rheumatoid factor, ANA: anti nuclear antibody, Anti-SS-A: anti 

Sjögren syndrome-A antibody, Anti-SS-B: anti Sjögren syndrome-B antibody, vit.B1: vitamin B1, vit.B12: 

vitamin B12, CEA: carcinoembryonic antigen, CYFRA: cytokeratin fragment, Pro-GRP: pro-gastrin-releas-

ing peptide

events (nAEs) of ICIs, such as sensory polyneuropathy, are

considered PNS and are still rare in patients with lung can-

cer. We herein report the first SCLC patient with sensory

polyneuropathy who tested positive for anti-neuronal anti-

bodies after initial treatment with anti programmed death-

ligand 1 (PD-L1) antibody combined with cytotoxic agents.

Case Report

A 70-year-old current-smoking (80 pack-years) Japanese

man with a history of hypertension and nonrecurrent colon

cancer was admitted to our hospital. Two months earlier, he

had experienced dizziness and been diagnosed with brain

stem hemorrhaging due to cavernous malformation (heman-

gioma). In addition, multiple nodules suspected of being

brain metastases had been seen on enhanced magnetic reso-

nance imaging (MRI). He has been treated with concen-

trated glycerin and fructose at a previous hospital, and his

symptoms had completely disappeared.

Upon admission to our hospital, a physical examination

revealed the following: height, 171.5 cm; body weight, 74.1

kg; body temperature, 35.9℃; heart rate, 103 bpm; blood

pressure, 107/71 mmHg; and oxygen saturation, 95% (room

air, at rest); no neurological abnormalities were observed.

Laboratory results (Table 1) showed a high titer of pro-

gastrin-releasing peptide (pro-GRP; 541.5 pg/mL) and a low

titer of carcinoembryonic antigen (CEA; 2.5 ng/mL) and cy-

tokeratin fragment 21-1 (CYFRA21-1; 1.7 ng/mL). Chest ra-

diography and high-resolution computed tomography

showed two nodules in the right lower lobe with hilar lym-

phadenopathies. Sputum samples for a cytological examina-

tion were not available. Invasive pathological examinations,

including bronchoscopy, could not be carried out because

the patient was at a high risk of recurrent intracranial hem-

orrhaging due to cavernous hemangioma. The serum pro-

GRP titer has a sensitivity of 86.4%, specificity of 96.4%,

positive predictive value of 96.7%, and negative predictive

value of 84.4% for discriminating SCLC from non-SCLC

(cut-off 77.8 pg/mL) (6), and a titer of over 329.3 pg/mL

pro-GRP also suggests extensive SCLC rather than limited

disease (6). The high serum level of pro-GRP (541.5 pg/mL)

in this patient was thus considered a marker of SCLC. Con-

sequently, he was clinically diagnosed with stage IV SCLC

based on the radiological and serological findings.

As the first-line treatment, combination therapy with car-

boplatin [area under the concentration-time curve (AUC) 5],

etoposide (100 mg/m2), and atezolizumab (1,200 mg) was

administered (Figure). Three weeks after the chemotherapy,

whole-brain irradiation (3×10 Gy) was performed. Four

weeks after chemotherapy, tactile and pain disturbances con-

sistent with L2-3 dermatome, loss of bilateral patellar ten-

don reflexes, and loss of bilateral Achilles tendon reflexes

were revealed. No obvious weakness was observed in the

manual muscle strength test, Babinski reflexes were nega-

tive, and lower limb Barre’s sign was positive. Coordination

was poor in the finger-nose-finger test and knee-heel test,

and gait was oscillating. Lumbar puncture results (Table 1)

showed protein cell dissociation and no malignant cells. En-

hanced brain MRI showed no evidence of recurrent brain

stem hemorrhaging, and the size of all metastatic brain tu-

mors had decreased. Lumbar spinal contrast-enhanced MRI

showed no abnormal contrast enhancement of peripheral

nerves, and nerve root compression consistent with the

symptoms was observed. Serum anti-Hu and anti-SOX-1 an-

tibody tests were both positive, and tests for onconeural an-

tibodies (including anti-CV2, anti-Yo, anti-Ri, anti-
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Figure.　Clinical course of the patient. IVIg: intravenous immunoglobulin therapy, Pro-GRP: pro-
gastrin-releasing peptide

Table　2.　The Nerve Conduction Study.

MCS
Distal latency

(msec)

CMAP amplitude 

(mV)

MCV

(m/s)

SNAP

(μV)

SCV

(m/s)

Rt. Median 3.4 18.9 50.9 18.1 50.9

Rt. Ulnar 3 15.4 46.8 12.5 47

Rt. Peroneal 5.4 13.8 42 - -

Rt. Tibial 6.1 18.1 38.3 - -

Rt. Sural 3.8 - - not evoked not evoked

MCS: motor conduction study, SCS: sensory conduction study, CAMP: compound muscle action po-

tential, SNAP: sensory nerve action potential, MCV: motor conduction velocity, SCV: sensory con-

duction velocity, Rt: right

amphiphysin, anti-paraneoplastic antigen MA2, anti-

recoverin, anti-titin, anti-ZIC4, anti-GAD65 and anti-Tr)

were all negative. Nerve conduction testing revealed that

amplitude of sensory nerves was not evoked, and no appar-

ent abnormalities in motor nerves were observed (Table 2).

Based on the neurological findings and results of the

nerve conduction test, the patient was diagnosed with sen-

sory polyneuropathy. After systemic chemotherapy with ate-

zolizumab and radiotherapy to the brain, the chest and brain

tumors had shrunk, and the elevated serum level of pro-GRP

had drastically decreased from 541.5 to 43.9 pg/mL. The

clinical timeline of the onset of neurological symptoms was

indicative of chemotherapy, particularly atezolizumab-

induced. Intravenous immunoglobulin (IVIg) therapy was

administered after the first round of systemic chemotherapy,

but his neurological symptoms did not improve.

Discussion

Our patient with suspected SCLC who experienced an

nAE of sensory polyneuropathy tested positive for anti-

neuronal antibodies after initial treatment with atezolizumab

in combination with carboplatin and etoposide.

Anti-acetylcholine receptor antibodies are generally patho-

genic (e.g., in myasthenia gravis), but not all lung cancer

patients positive for anti-Hu antibodies show neurological

symptoms; indeed, among 196 SCLC patients with anti-Hu

antibodies, 31 patients (16%) had no neurological symp-

toms (7). In relation to the treatment with ICIs and PNS

with anti-Hu antibody, nivolumab (anti-PD-1 antibody)-
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induced sensory neuropathy (8), nivolumab-induced LE (9),

sintilimab-induced LE, and enteric neuropathy (10) have

been reported.

Regarding the etiology of PNS, the decreased expression

of multiple Treg-related genes involved in immune regula-

tion in SCLC patients might cause impaired immune toler-

ance, tissue damage due to autoimmune mechanisms, and

PNS (11). PD-L1-coated beads can induce Tregs in vitro,

and PD-L1 increases Foxp3 expression and enhances the im-

munosuppressive ability of Tregs (12), suggesting that anti-

PD-L1 antibody treatment may suppress Treg infiltration

into tumors. Hence, the present patient was positive for anti-

neuronal antibodies, but the neurological symptoms mani-

fested after chemotherapy, suggesting that the PNS was

evoked by an ICI, such as atezolizumab, and cytotoxic

agents.

In the management of PNS, underlying disease treat-

ments, such as anticancer therapy, are prioritized, which

may partly improve neurological symptoms; however, only

10-20% of patients achieve improvement in their neurologi-

cal symptoms (13). For patients in whom neurological

symptoms persist, plasma exchange, systemic corticoster-

oids, immunosuppressants, or IVIg therapy are considered

but usually prove to be ineffective (14). Thus far, there have

been no available data concerning randomized controlled tri-

als for the treatment of PNS; the available data have only

been collected from case series, case reports, or expert opin-

ions (class IV evidence) regarding the effect of immuno-

modulation (IVIg, steroid treatment, plasma exchange, or

chemotherapy) on paraneoplastic neuropathy (15). In our

case study, although the patient was treated with a high-dose

immunoglobulin, no neurological improvement was noted.

In addition, the relationship between the presence of anti-

neurological antibodies and the prognosis of neurological

symptoms remains controversial (16, 17).

Several limitations associated with the present study war-

rant mention. First, even though anticancer treatment was

performed, there was no pathological evidence of lung can-

cer. There might have been other differential diagnoses, such

as non-SCLC, carcinoid, large-cell neuroendocrine carci-

noma, and infectious diseases. Second, as this patient had

already presented with neurological symptoms at a previous

hospital due to hemorrhaging of cavernous malformation,

the discrimination of neurological symptoms of irAEs

should have been carefully deliberated. However, the intrac-

ranial hemorrhagic symptoms had completely disappeared

following treatment with concentrated glycerin and fructose

before systemic chemotherapy, and sensory disturbances due

to irAEs appeared four weeks after chemotherapy; the dis-

turbances were consistent with those of PNS (Figure).

Therefore, we believe that the etiology of the two neurologi-

cal symptoms are clearly distinguishable. Third, the patient

was treated with atezolizumab in combination with car-

boplatin and etoposide; therefore, the specific agent causing

PNS was clinically unclear. However, both ICIs and cyto-

toxic agents have been reported to cause PNS, suggesting

that combination therapy with ICIs and cytotoxic agents

may increase the incidence of PNS.

Conclusion

In conclusion, we herein report an anti-Hu and anti-SOX-

1 antibody dual-positive patient with suspected SCLC in-

duced by combination treatment with carboplatin, etoposide,

and atezolizumab. This irAE is often intractable, so physi-

cians should be aware of this side effect, especially when

treating patients with anti-neuronal antibodies using the

combination of an ICI and cytotoxic agents.
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