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【 CASE REPORT 】

Lambert-Eaton Myasthenic Syndrome Recurrence Induced
by Pembrolizumab in a Patient with Non-small-cell Lung

Cancer
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Abstract:
A 73-year-old woman in complete remission from localized small-cell lung cancer associated with

Lambert-Eaton myasthenic syndrome (LEMS) 22 years earlier was referred to our hospital and diagnosed

with non-small-cell lung cancer. After three courses of pembrolizumab, an immune checkpoint inhibitor, the

patient complained of muscle weakness, fatigue, ptosis, and dysarthria. The anti-voltage-gated calcium chan-

nel antibody level was elevated, and waxing was observed on a high-frequency repetitive stimulation test us-

ing an electromyogram. We diagnosed her with recurrence of LEMS as an immune-related adverse event

(irAE) induced by pembrolizumab. After intravenous immunoglobulin therapy, the patient’s symptoms im-

proved, and she was discharged.
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Introduction

Lambert-Eaton myasthenic syndrome (LEMS) is an auto-

immune disease of the neuromuscular junction characterized

by proximal muscle weakness, depressed tendon reflexes,

and autonomic dysfunction. The diagnosis is confirmed

based on characteristic electromyographic findings. The ma-

jority of LEMS patients have cancer, especially small-cell

lung cancer (SCLC). Most patients also have antibodies cir-

culating to the P/Q-type voltage-gated calcium channel

(VGCC) (1).

Although there have been several reports of LEMS after

treatment with immune checkpoint inhibitors (ICIs), such as

pembrolizumab, there have been no case reports of recur-

rence of LEMS after complete remission as an immune-

related adverse event (irAE) associated with immune reacti-

vation by ICIs.

We herein report a case of LEMS recurrence after pem-

brolizumab treatment in a patient with a history of LEMS.

Case Report

A 73-year-old woman had developed limited-stage SCLC

associated with LEMS and achieved complete remission in

response to chemoradiation therapy 22 years ago. LEMS

was diagnosed by proximal weakness, depressed tendon re-

flexes, cerebellar ataxia, and dry mouth with waxing in the

repetitive stimulation test as well as an extremely high level

of anti-P/Q-type VGCC antibody (2,472.9 pmol/L). With

LEMS in remission, she was referred to our department in

February 2021 with persistent bloody sputum. At our hospi-

tal, she was diagnosed with squamous cell carcinoma with

lymph node metastasis (c-stage IIIB, cT2bN3M0 in the 8th
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Figure　1.　A: Enhanced chest CT on admission. B: Enhanced chest CT after three courses of im-
mune-chemotherapy. CT: computed tomography
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Figure　2.　A: The repetitive stimulation test showed waning from the trapezius muscle caused by the 
3-Hz stimulation of the left accessory nerve. B: The repetitive stimulation test showed waxing from 
the abductor digiti minimi muscle caused by the 20-Hz stimulation of the right ulnar nerve.
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TNM classification). She was started on combination ther-

apy with pembrolizumab (200 mg) plus carboplatin (area

under the curve: 4.5 mg/mL/min) and nab-paclitaxel (90 mg/

m2 body surface area).

Three cycles of combination therapy every four weeks re-

sulted in a partial response (Fig. 1) and decreases in serum

carcinoembryonic antigen (CEA) and cytokeratin 19 frag-

ment (CYFRA) levels. However, thyroid dysfunction [grade

2 Common Terminology Criteria for Adverse Events

(CTCAE) v4] and uveitis (grade 2 CTCAE v4) appeared as

irAEs, so we decided to discontinue pembrolizumab treat-

ment following the fourth cycle.

After four cycles of chemotherapy (three months after

starting pembrolizumab), the patient complained of muscle

weakness, ptosis, and dysarthria. Left eyelid ptosis, weak-

ness in the left orbicularis oculi and bilateral proximal limb

muscles, dysarthria, depressed Achilles tendon reflexes, and

ataxia in the left upper limb and trunk were observed; ap-

parent autonomic symptoms were not observed. In the edro-

phonium test, there were no appreciable changes in her pto-

sis. The serum anti-acetylcholine receptor antibody level was

negative, while the anti-P/Q-type VGCC antibody level was

as high as 124.9 pmol/L. A cerebrospinal fluid examination

did not reveal any significant findings. The repetitive stimu-

lation test showed waning with low-frequency stimulation (3

Hz) (Fig. 2A) and waxing with high-frequency stimulation

(20 Hz) (Fig. 2B). Brain magnetic resonance imaging did

not reveal any mass or recent infarction. Based on these re-

sults, we diagnosed her with LEMS recurrence as an irAE

caused by pembrolizumab.

Because the patient developed bulbar palsy, high-dose in-

travenous immunoglobulin (IVIG) therapy (20 g/day for 5

days) was started. Following pembrolizumab discontinuation

and IVIG therapy, the patient’s neurological symptoms im-

proved. The chemotherapy was then continued without ICIs.

Eight months after starting chemotherapy, the patient died

due to worsening of the primary disease.

Discussion

ICIs are known to cause a variety of irAEs. The most

common neurological irAEs, such as myositis, Guillain-

Barré syndrome, myasthenic syndrome (2), and LEMS, have

been reported in a few cases. Among these, most LEMS

cases occur with SCLC and before treatment. The current

case is rare because LEMS recurred in a patient with non-
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SCLC (NSCLC) and during ICI treatment.

To our knowledge, there have only been five reports of

LEMS as irAEs caused by ICIs, including four cases of

SCLC and one case of squamous cell carcinoma (3-7). The

reported ICIs were nivolumab in two cases and nivolumab

plus ipilimumab, atezolizumab, and pembrolizumab in one

case each. There are also reports of the use of ICIs in pa-

tients who had already developed LEMS at the start of ICI

treatment (8, 9). Sakaguchi et al. reported a case of safe ICI

use in SCLC complicated by LEMS (8). In contrast, Dohrn

et al. reported a case of worsening neurological symptoms

after avelumab treatment for Merkel cell carcinoma (9).

Various ICIs may cause LEMS as irAEs; however, the safety

of ICI administration to patients with LEMS is unknown.

Although LEMS is often accompanied by SCLC, there have

been no reports of relapsed LEMS during ICI administration

in NSCLC after complete remission of SCLC associated

with LEMS, as in this case. To our knowledge, this is the

first case of LEMS relapse with pembrolizumab treatment

after 22 years of complete remission.

The relapse of LEMS may be associated with squamous

cell carcinoma; however, the final diagnosis is often LEMS

associated with irAE caused by ICI. In our case, LEMS

emerged when the patient was recovering from squamous

cell carcinoma. There have been several previous reports of

LEMS accompanied by squamous cell carcinoma (10-13),

and the progression of primary lung cancer or its metastasis

was correlated with the onset of LEMS, which was not seen

in our case. Our patient had a history of LEMS 22 years

earlier and was in remission. Therefore, we speculate that

ICI administration activated immunity, consequently activat-

ing the anti-P/Q-type VGCC antibody. The anti-P/Q-type

VGCC antibody level at the recurrence of LEMS was lower

than that at the initial onset of LEMS, so remission was eas-

ily induced by IVIG therapy alone. Previous reports have

shown that LEMS can develop as an irAE after anti-

cytotoxic treatment based on an increase in the anti-P/Q-

type VGCC antibody level, and indeed, similar findings

were seen in the present case (3-6).

In general, pyridostigmine, corticosteroids, IVIG, and 3,4-

diaminopyridine have been used for the treatment of LEMS.

Although a treatment algorithm has been reported for

LEMS (14), there are no treatment guidelines for LEMS in-

duced as an irAE. In the present case, IVIG was highly ef-

fective in treating LEMS, suggesting that IVIG may be ef-

fective in the treatment of LEMS as an irAE induced by

ICIs. However, if a patient’s response to IVIG is poor, other

drugs should be considered, such as corticosteroids, which

are often used for the treatment of irAEs.

The incidence of LEMS as an irAE is expected to in-

crease in the future. Patients with anti-P/Q-type VGCC anti-

bodies and SCLC without the symptoms of LEMS have

been previously reported (15). Therefore, it is necessary to

pay close attention to the onset of LEMS in cases with a

history of SCLC.

We herein report the first case of recurrence of LEMS as

an irAE induced by ICIs 22 years after complete remission

of SCLC associated with LEMS. Our case suggests the ef-

fectiveness of IVIG against LEMS as an irAE induced by

ICIs.
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