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Introduction: Lambert-Eaton myasthenic syndrome (LEMS) is a rare 
autoimmune disorder of the neuromuscular junction, with limited large-scale 
epidemiological data. In this study, we aimed to determine the epidemiological 
profile of LEMS in Türkiye, and to assess associated malignancies, mortality, and 
prescription rates of pyridostigmine and amifampridine.
Methods: We  identified LEMS cases through a retrospective review of clinical 
records for individuals with a G73.1 code entry in the national healthcare database 
between 2015 and 2024. Confirmed cases were classified as autoimmune 
(A-LEMS) or paraneoplastic (P-LEMS). Demographic, clinical, and prescription 
data were analyzed, and incidence and prevalence rates were calculated using 
official census data.
Results: A total of 159 LEMS cases were confirmed. The median age at diagnosis 
was 60 years, and 55.3% of the patients were female. P-LEMS accounted for 
59.7% of cases, with small cell lung cancer (SCLC) present in 55.8% of these. 
Annual incidence of LEMS ranged from 0.09 to 0.30 per million, and the overall 
2024 prevalence was 1.11 per million. A-LEMS had a higher prevalence than 
P-LEMS in 2024, likely due to its lower mortality (23.4% vs. 58.9%). P-LEMS 
was more common in older males and predominantly associated with SCLC. 
Pyridostigmine was prescribed to 65.4% of patients, and amifampridine to 24.5%, 
with both treatments more frequently used in A-LEMS.
Discussion: This is the first nationwide epidemiological study of LEMS in Türkiye, 
revealing lower incidence and prevalence rates than in other countries. This 
study provides valuable large-scale epidemiological data, enriching the global 
understanding of this rare disorder.
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1 Introduction

Lambert-Eaton myasthenic syndrome (LEMS) is a rare autoimmune disorder of the 
neuromuscular junction, characterized by antibodies targeting presynaptic voltage-gated 
calcium channels, which leads to reduced acetylcholine release from nerve terminals and 
subsequent impaired neuromuscular transmission (1). The clinical presentation of LEMS 
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typically includes proximal muscle weakness, diminished or absent 
deep tendon reflexes, and various autonomic symptoms such as dry 
mouth, and constipation (2, 3).

LEMS can be classified into two distinct forms: paraneoplastic 
(P-LEMS) and autoimmune (A-LEMS) subtypes (4). Nearly half of all 
LEMS cases are associated with an underlying malignancy, 
predominantly small cell lung cancer (SCLC) (5). Studies suggest that 
LEMS is observed in approximately 3% of patients with SCLC (6), and 
conversely, 40–70% of individuals diagnosed with LEMS are 
subsequently found to have SCLC (7–9).

Although the global incidence and prevalence rates of LEMS 
remain uncertain, population-based studies have provided some 
insight. A study conducted in the Netherlands reported an incidence 
of 0.5 and a prevalence of 2.3 per million (10). Similarly, a United States 
Veterans Affairs population-based study reported a prevalence rate of 
2.6 per million (11). Although LEMS can affect individuals across all 
age groups, it predominantly occurs in middle-aged adults. Notably, 
A-LEMS tends to present at a younger age than P-LEMS (7).

The primary objective of this study was to determine the 
epidemiological profile of LEMS in Türkiye. Secondarily, we aimed to 
assess the associated malignancies, mortality, and prescription rates of 
pyridostigmine and amifampridine among patients with LEMS.

2 Materials and methods

In Türkiye, national healthcare data are mainly managed by the 
Republic of Türkiye Ministry of Health (RTMH) through the Health 
Record Reporting System (HRRS) and e-Nabiz platform. HRRS is a 
platform used to systematically document and report healthcare data 
for health services management, whereas e-Nabiz functions as an 
integrated digital health interface, allowing both patients and 
healthcare providers to access medical records gathered from various 
healthcare facilities.

Working in collaboration with the Health Policy Development 
Working Group of the RTMH, we initially identified individuals with 
G73.1 diagnostic code entries, corresponding to LEMS in the 
International Classification of Diseases, 10th revision (ICD-10), in the 
RTMH electronic database between January 1, 2015, and December 31, 
2024. Given that diagnostic codes in this system are retained indefinitely, 
regardless of whether they reflect preliminary assessments, confirmed 
diagnoses, or are used for medication purposes, we  retrospectively 
reviewed clinical documentation of each case to verify the diagnosis. 
Only cases supported by sufficient evidence, whether clinical, 
electrophysiological, or laboratory-based, were considered “confirmed” 
cases and included in the study cohort. The confirmed cases were 
further subclassified as either A-LEMS or P-LEMS. P-LEMS was defined 
by the presence of a cytologically or histopathologically confirmed 
malignancy documented in the national health registry within a 
clinically relevant timeframe. A-LEMS referred to cases with no 
associated malignancy. Throughout the study, all data were anonymized, 
and data handling adhered strictly to national data protection regulations.

Demographic and clinical data, including sex, date of birth, age at 
diagnosis, province of residence, date of death (if applicable), and 
associated malignancies based on cytology or pathology reports were 
collected. The date of diagnosis was defined as the date of the first 
G73.1 entry in the RTMH database. Prescription data for 
amifampridine and pyridostigmine were obtained using their 

Anatomical Therapeutic Chemical codes, N07XX05 and N07AA02, 
respectively.

Incidence rates were calculated annually between 2015 and 2024 
for the overall population, while the prevalence rate was calculated for 
2024 both at the national level and across Türkiye’s seven geographical 
regions. National population data, including sex- and province-
specific figures, were obtained from the Turkish Statistical Institute 
website (12) for the corresponding years.

This study was conducted in accordance with the Declaration of 
Helsinki. Both the RTMH and the institutional ethics committee 
approved the study (2024-438, 10/09/2024).

The normality of the data was assessed using the Kolmogorov–
Smirnov test. Descriptive statistics were expressed as mean ± 
standard deviation for normally distributed continuous variables, and 
as median (minimum–maximum) for non-normally distributed data. 
Categorical variables were presented as frequencies and percentages. 
We compared independent groups using the Mann–Whitney U test. 
The Chi-square test was used to evaluate the associations between 
categorical variables. IBM SPSS Statistics for Windows, version 23.0 
(IBM Corp., Armonk, NY, USA) was used for statistical analyses. 
Data visualization was performed with GraphPad Prism, version 
10.2.3 for Mac (GraphPad Software, Boston, MA, United States).1 A 
p-value < 0.05 was considered indicative of statistical significance.

3 Results

Türkiye is a large country with a total population of 85,664,944 
according to the 2024 national census data. Initial screening of the 
national healthcare database revealed 7,770 individuals with at least 
one entry of the G73.1 diagnostic code. Following a review of clinical 
documentation, we identified 159 confirmed LEMS cases. Eighty-
eight (55.3%) of them were female, and the female-to-male ratio was 
0.8. The median age at diagnosis was 60.0 (16.0–88.0) years (mean: 
58.1 ± 14.9). Most of the patients (n = 95, 59.7%) had P-LEMS, with 
55.8% (n = 53) of them being associated with SCLC. The distribution 
of all associated malignancies is presented in Figure 1.

Pyridostigmine was prescribed to 104 patients (65.4%), and 
amifampridine to 39 patients (24.5%) with LEMS. Seventy-one 
(44.7%) patients had died by the end of 2024. A comparison between 
A-LEMS and P-LEMS subgroups is presented in Table 1.

Between 2015 and 2024, the annual incidence of LEMS ranged 
from 0.09 to 0.30 per million. The incidence of A-LEMS varied 
between 0.04 and 0.18 per million, while that of P-LEMS ranged from 
0.06 to 0.19 per million. Incidence rates of P-LEMS were higher than 
those of A-LEMS in all years except 2015. A detailed overview of 
incidence trends is provided in Figure 2.

The overall prevalence of LEMS was calculated as 1.11 per million, 
with A-LEMS and P-LEMS accounting for 0.60 and 0.51 per million, 
respectively. Sex-specific prevalence rates are presented in Figure 3.

The highest prevalence rate of LEMS was observed in the Black 
Sea region, while Southeastern Anatolia exhibited the lowest 
prevalence rate (Figure  4). The cities with the highest number of 
LEMS cases were Istanbul, Ankara, and Izmir, respectively.

1  www.graphpad.com
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4 Discussion

This nationwide study represents the first comprehensive 
epidemiological analysis of LEMS in Türkiye based on the national 
electronic health database, and one of the few large, population-based 
studies in the literature (10, 11, 13–15).

The annual incidence of LEMS in Türkiye ranged from 0.09 to 0.30 
per million between 2015 and 2024, with a rate of 0.27 per million in 
2024. These rates were slightly lower than those reported in the 
Netherlands (0.40 and 0.48 per million) (10, 13) and the United States 
Veterans Affairs (0.6 per million) (11) studies. Similarly, the overall 
prevalence of LEMS in Türkiye (1.11 per million) was notably lower 
compared to previous estimates from the Netherlands (2.32 and 2.50 per 
million) (10, 13), the United States (2.6 per million) (11), Ireland (2.9 per 
million) (14) and Japan (2.7 per million) (15). This discrepancy may 
be attributed to multiple factors, including possible underdiagnosis due 

to limited disease awareness, differences in access to healthcare services, 
variability in clinical suspicion, and disparities in registry completeness 
and reporting practices. Future prospective, multicenter, or international 
studies are needed to clarify these epidemiological differences.

In our cohort, 55.3% of the patients were female, contrasting with 
the slight male predominance reported in other studies (8, 10, 15, 16). 
An exception was the United States Veterans Affairs study (11), which 
reported 98% male patients, reflecting the predominantly male 
veteran population. The median age at diagnosis in our cohort was 
60 years, which is slightly higher than the median ages reported in 
studies from the Netherlands (10) and China (8).

P-LEMS accounted for approximately 60% of cases in our cohort. 
This finding is consistent with reports from the United States Veterans 
Affairs (11), China (8) and the Netherlands (16), but lower than the 
proportion reported in another Dutch study (13) and higher than those 
observed in Ireland (14), Japan (15), and another national cohort study 
conducted in the Netherlands (10). We observed a clear demographic 
divergence between P-LEMS and A-LEMS in our cohort. In line with 
previous studies, P-LEMS was more frequent in males and older 
individuals, whereas A-LEMS occurred more commonly in younger 
female patients (2, 10, 15, 16). The higher prevalence of P-LEMS among 
older males likely reflects its strong association with SCLC, which is 
more common in this demographic (17, 18). In contrast, the 
predominance of A-LEMS in younger females aligns with gender trends 
commonly observed in autoimmune diseases (19). The presence of 
SCLC significantly influences both the prognosis and the treatment 
approach in patients with LEMS. For this reason, scoring systems have 
been developed to estimate the risk of SCLC in individuals diagnosed 
with LEMS (2, 20, 21). Clinical predictors associated with an increased 
likelihood of underlying SCLC include: age at onset ≥50 years, smoking 
at the time of diagnosis, weight loss of ≥5%, bulbar symptoms, erectile 
dysfunction, and a Karnofsky performance status score of less than 70 

FIGURE 1

Distribution of malignancy types in patients with paraneoplastic Lambert-Eaton myasthenic syndrome.

TABLE 1  Comparison of patients with A-LEMS and P-LEMS.

Characteristics A-LEMS P-LEMS p-value

Females (n, %) 38 (59.4%) 33 (34.7%) 0.02

Age at diagnosis, median 

(min-max)
54.5 (16.0–82.0) 62.0 (18.0–88.0) <0.001

Mortality (n, %) 15 (23.4%) 56 (58.9%) <0.001

Amifampridine 

prescription (n, %)
25 (39.1%) 14 (14.7%) <0.001

Pyridostigmine 

prescription (n, %)
52 (81.3%) 52 (54.7%) 0.001

A-LEMS, autoimmune Lambert-Eaton myasthenic syndrome; P-LEMS, paraneoplastic 
Lambert-Eaton myasthenic syndrome. 
Bold values indicate statistical significance (p < 0.05).
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(2). Meanwhile, patients with A-LEMS are at elevated risk for other 
organ-specific autoimmune diseases (22, 23). Recognizing these 
demographic and clinical patterns is essential for identifying high-risk 
patients, minimizing diagnostic delays for malignancies, and optimizing 
both tumor screening protocols and individualized treatment strategies.

As expected, SCLC was the most frequently associated 
malignancy in P-LEMS, found in 55.8% of cases. This was 
consistent with previous studies reporting SCLC as the leading 
cancer type in this subgroup (8, 10, 11, 15).

Although the annual incidence of P-LEMS consistently exceeded 
that of A-LEMS in all years except 2015, the prevalence of A-LEMS 
surpassed that of P-LEMS in 2024. This may reflect the substantially 
higher mortality associated with P-LEMS (58.9%) compared to 
A-LEMS (23.4%), a pattern also reported in cohorts from the 
Netherlands and Japan (10, 15). The aggressive nature of SCLC and 
other associated malignancies likely contributes to shortened survival 
among P-LEMS patients (10, 11, 16).

The regional prevalence analysis in our cohort revealed 
considerable geographic variation, with the highest prevalence 
observed in the Black Sea, Aegean, and Central Anatolia regions. 
These disparities may relate to regional differences in smoking 
prevalence, environmental exposures, or diagnostic practices, though 
further studies are warranted to clarify these factors.

Amifampridine and pyridostigmine are widely used for the 
symptomatic treatment of LEMS, either as monotherapy or in 
combination (24). Amifampridine exerts its effect by blocking 
presynaptic potassium channels, thereby prolonging depolarization 
and enhancing calcium influx. This results in increased acetylcholine 
(Ach) release at the neuromuscular junction (25). Amifampridine is 
the first drug of choice for symptomatic management of LEMS, as it 
is more effective than pyridostigmine in improving muscle strength 
and electrophysiological parameters (24, 26–28). However, when 
amifampridine is not readily accessible or is poorly tolerated, 
pyridostigmine is used (25). Pyridostigmine enhances Ach availability 
at the neuromuscular junction by inhibiting its enzymatic breakdown 
(24). In our cohort, pyridostigmine was prescribed to 65.4% of 
patients, and amifampridine to 24.5%. The pyridostigmine 
prescription rate was comparable to those reported in studies from the 
Netherlands (16) and Japan (15), but lower than that observed in the 
United States cohort (11). The amifampridine prescription rate in our 
cohort was considerably lower than those reported in Japan, the US 
Veterans Affairs population, and the Netherlands (11, 15, 16), where 
amifampridine usage reached as high as 95% (16). Notably, A-LEMS 
patients in our cohort were significantly more likely to receive both 
medications than those with P-LEMS, consistent with findings from 
the Japanese cohort (15). In Türkiye, amifampridine is imported on a 

FIGURE 2

Incidence rates of Lambert-Eaton myasthenic syndrome for 2015–2024 years. (A) Overall incidence rates of Lambert-Eaton myasthenic syndrome 
(LEMS); (B) Annual incidence of autoimmune LEMS (A-LEMS); and (C) Annual incidence of paraneoplastic LEMS (P-LEMS) per million population 
stratified by sex. The data reflect variations in incidence trends across the 10-year period.
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case-by-case basis following formal application and approval, like the 
process in Japan (15). The limited availability of this medication may 
discourage physicians from prescribing it and could partially explain 
the lower usage observed in our study.

This study presents the longest epidemiological follow-up of 
LEMS reported to date, utilizing a comprehensive national database 
encompassing the entire Turkish population. However, several 
limitations should be  acknowledged. Due to heterogeneity and 
incomplete documentation within electronic medical records, data on 
presenting symptoms, individual risk factors (e.g., smoking history or 
environmental exposures), electrophysiological findings, antibody 
status, details of treatment protocols, and long-term outcomes could 
not be  evaluated. As a result, detailed clinical phenotyping and 
treatment response analysis were beyond the scope of this study. 
Future prospective, multicenter studies incorporating clinical, 
serological, and neurophysiological data are needed to further 
elucidate disease mechanisms, progression patterns, and treatment 
outcomes across different LEMS subtypes.

In conclusion, this is the first nationwide epidemiological study of 
LEMS in Türkiye utilizing the national electronic health database, and 
one of the few large-scale, population-based studies reported in the 
literature. The annual incidence of LEMS ranged from 0.09 to 0.30 per 
million between 2015 and 2024, while the prevalence of LEMS was 
1.11 per million in 2024. Both incidence and prevalence of LEMS in 
Türkiye were found to be lower than those reported in other countries, 
including the Netherlands, the United  States, Japan, and Ireland. 
Although the incidence of P-LEMS exceeded that of A-LEMS, the 
prevalence of A-LEMS was higher, likely reflecting its more favorable 
survival profile. Consistent with prior research, P-LEMS was more 
common in older males and predominantly associated with SCLC, 
whereas A-LEMS occurred more frequently in younger females. This 
study provides valuable epidemiological data on LEMS from Türkiye, 
enriching the global understanding of the disease.
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