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Abstract

Non-paraneoplastic Lambert-Eaton myasthenic syndrome (LEMS) is an antibody-

mediated autoimmune disorder, in w hich genetically determined interleukin-1 0  (I l-1 0 ) 

and tumour necrosis factor-α  (TNF -α ) could play a role in the susceptibility for the 

disease. Therefore, w e analyzed the production of I l-1 0  and TNF -α  after w hole-blood 

stimulation in first-degree family members of patients w ith LEMS w ithout 

malignancy, as a measure of innate production in the patients. Thirty-six  first-degree 

family members of ten patients and 8 0  healthy controls w ere studied. B oth I l-1 0  

(p= 0 .0 3 7 ) and TNF -α  (p= 0 .0 0 1 6 ) production w ere increased in the family members, 

but had no relation w ith the severity of LEMS or HLA-B 8 DR3  carriership. O ur 

findings suggest that high innate production of I l-1 0  and TNF -α  is a susceptibility 

factor for non-paraneoplastic LEMS.  
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Introduction

The Lambert-Eaton myasthenic syndrome (LEMS) is a strictly antibody-mediated  

autoimmune disorder, clinically characterized by proximal muscle weakness and 

autonomic dysfunction. These clinical features arise from a decreased release of 

acetylcholine from nerve terminals, which is caused by antibodies directed against 

voltage-gated calcium channels (VG CCs). In approximately half of the patients a 

tumour, in most cases small cell lung carcinoma (SCLC), is found, which is thought to 

be the initiating factor of LEMS.1  

In patients in whom no tumour is found, initiating factors are unknown, but a highly 

significant association with the HLA-B8DR3 haplotype is reported.2- 4  This suggests a 

possible role for HLA-DR3 in antigen presentation in non-paraneoplastic LEMS. In 

the subseq uent immune reaction the cytokines tumour necrosis factor-α (TNF-α) and 

interleukin-10 (Il-10) could play an important role. Tumour necrosis factor-α, the gene 

of which maps within the MHC, enhances the immune reaction, and interleukin-10 

stimulates proliferation of activated B-cells and their production of antibodies.5 

Therefore, we investigated whether the innate production of Il-10 and TNF-α is a 

susceptibility factor for developing non-paraneoplastic LEMS. As the cytokine 

production of patients themselves could have been disturbed by disease activity or 

immunomodulatory therapy, and the production of Il-10 and TNF-α is largely 

determined by genetic factors, we analyzed cytokine production after whole-blood 

stimulation in first-degree family members of patients. 6 - 9  This provides a measure of 

the innate production in the patients with non-paraneoplastic LEMS.  

 

M ate rial s and m e th ods 

Subjects 

All patients were diagnosed with LEMS as confirmed by a repetitive nerve stimulation 

test, showing a low compound muscle action potential amplitude as well as an increase 

of this amplitude of more than 100%  following high freq uency repetitive nerve 

stimulation or following maximal voluntary contraction.10  In all patients, repeated 

extensive search for an underlying malignancy, especially SCLC, was negative for at 

least four years. A history of the course of the disease and additional autoimmune 

disorders in the patients themselves and their first-degree family members was taken. 

Maximum disability during the course of LEMS was scored with a six-point score for 

myasthenic severity.11 In all patients, the levels of anti-P/ Q -type VG CC antibodies 

were investigated using a precipitation assay.12 HLA-B typing was performed using the 

standard microcytotoxicity techniq ue, and HLA-DR typing using the propidium 
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iodide staining and automated reading method.13 Results of an HLA-study of patients 

with LEMS, which included patients from this study, were recently published.4 

First-degree family members of the LEMS patients were invited to participate. Their 

health status was evaluated using a semistructured questionnaire. Relatives with a 

history of an infection two weeks prior to blood sampling, diagnosed cancer, an 

immunological disorder or use of immunosuppressive agents were excluded.  

The control group consisted of healthy blood donors, for whom exclusion criteria 

were the same as for the first-degree relatives.  

This study was approved by the institutional Medical Ethical Board of the Leiden 

University Medical Centre. Informed consent was obtained from all subj ects. 

Whole-blood stimulation 

Whole-blood samples were obtained and stimulated with 1000 ng/ml of 

lipopolysaccharide during 2 4  hours (Il-10) and 4  hours (TNF-α) according to 

previously described methods.14 Unstimulated baseline samples were obtained to serve 

as a control for contamination. Il-10 and TNF-α productions were measured using 

enzyme linked immunosorbent assay with a detection limit of 4  pg/ml. From one 

family member sufficient blood samples could not be obtained. Another family 

member had a baseline level of both Il-10 and TNF-α higher than 100 pg/ml and was 

excluded. 

Statistical analy sis 

Production of Il-10 and TNF-α was compared between family members and controls 

with a mixed model analysis to account for clustering within families. The relation of 

production of Il-10 and TNF-α of family members with clinical parameters of the 

patients was analyzed with a mixed model analysis. Significance was defined as a 

probability value of less than 0.05 .  

 

Results

A total of 36 first-degree family members of 10 LEMS patients was studied (table 1). 

The control group consisted of 80 healthy donors. In the 10 analyzed patients (male:  

female = 6:  4 ) median age at onset of LEMS was 5 3 years (range 11-64  years). Median 

maximum disability score was 3 (range 1-4 ). Median anti-VGCC antibody titer was 

117 pmol/l (range 0-738 pmol/l). Four patients were HLA-B8-DR3 positive. Three 

patients had an additional autoimmune disease (type I diabetes mellitus, rheumatoid 

arthritis, thyroid disorder). Three patients had one ore more first-degree family 

members with an autoimmune disorder.  
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Table 1. Demographic characteristics, and Il-10 and TNF-α production of first-degree family 

members of patients w ith the L ambert-E aton myasthenic syndrome, and controls 

 family members controlsa 

Number 36 80 

Sex (male: female) 17:19  49 :31 

Mean age (years) ±  SD  47 ±  17 45 ±  12 

Mean (pg/ml) TNF-α production ±  SD  16222 ±  6445 12827 ±  439 4 

Mean (pg/ml) Il-10 production ±  SD 49 00 ±  19 9 3 3830 ±  1844 
 aProduction of both cytokines was not related to sex in controls (data not shown)

Results of Il-10 and TNF-α production after whole blood stimulation are shown in 

table 1. In the family members, production of both Il-10 (mean difference 1071 pg/ml 

±  SE 506;  p=0.037) and TNF-α (mean difference 339 6 pg/ml ±  SE 109 6;  p=0.0016) 

was significantly higher than in controls (Figure 1). Production levels were not 

predicted by the age or sex of the family members, the presence of additional 

autoimmune disorders in the family, or age at onset of LEMS, HLA-B8DR3, anti-

P/Q-type VGCC antibody level and maximum disability score in their related patient.  

Discussion

This study shows that both Il-10 and TNF-α production after whole blood stimulation 

is increased in family members of patients with non-paraneoplastic LEMS, suggesting 

that high innate production of these cytokines is related to the susceptibility for 

LEMS. No relation was found between the innate cytokine production in the family 

members and the severity of LEMS. In both systemic lupus erythematosus and 

multiple sclerosis the high innate Il-10 production had no relation with disease severity 

either.15, 16 Furthermore, we could not demonstrate a relation with HLA-B8DR3 

carriership of the patients. Accordingly, the HLA haplotype and innate production of 

Il-10 and TNF-α seem to be related to the risk of LEMS as independent variables. 

We do not know of other studies investigating the role of cytokines in the 

pathogenesis of LEMS. In patients with myasthenia gravis (MG), another antibody-

mediated autoimmune disease of the neuromuscular synapse, several studies suggest a 

stimulatory role of these cytokines in the disease as well. Expression of Il-10 mRNA 

was significantly upregulated in mononuclear cells of MG patients.17  Serum specimens 

from patients with MG contain increased levels of TNF-α.18  Cultivation of 

mononuclear cells of MG patients with autoantigen induced elevation of TNF-α 

mRNA expressing monocytes.19  
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Figure 1. P roduction of tumour necrosis factor-α ( TNF- α)  and interleuk in-10 ( Il-10)  in first-degree 

family members of patients with the Lambert-Eaton myasthenic syndrome and healthy controls. The 

horiz ontal lines represent the mean production for each group. 

 

 

While the genetic basis of the production level of Il-10 and TNF-α is unknown, our 

functional assay performed in family members is the best measure of innate 

production of these cytokines in patients with LEMS themselves. Using this assay, we 

showed that innate production of Il-10 and TNF-α is a susceptibility factor for non-

paraneoplastic LEMS.  
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