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Abstract

Introduction:

The burden of disease in Lambert-Eaton myasthenic syndrome (LEMS) patients is unclear. This study

focused on the patient’s perspective to obtain patient-reported information on clinical symptoms, burden

of illness, impact of LEMS on activities of daily living (ADL), and management of LEMS.

Methods:

Semi-structured, face-to-face interviews with LEMS patients from two specialized centres in Germany

between September and December 2010.

Results:

Twelve patients participated; mean age 66.7� 9.8 years. First symptoms occurred at age 52.5� 14.0

years. Mean time between first symptoms and diagnosis was 4.4� 6.2 years. Patients reported

neuromuscular, cranial, and autonomic symptoms plus general fatigue. Two-thirds of patients reported

10 or more symptoms. The most frequent symptoms were leg weakness (91.7%) and general fatigue

(83.3%). Restrictions in ADL were reported always or often in 75% of patients. Over half of the patients

(n¼ 7) reported poor or very poor health status. Mean EQ-5D utility scores were 0.34� 0.35, with little day-

to-day variation. Patients visited a number of different clinicians; most had been hospitalized at some point

in the course of their disease. The most frequent drug treatments were 3,4-diaminopyridine (3,4-DAP)

(83.3%) and pyridostigmine (41.5%). The study has several limitations, including small sample size and the

potential influence of recall bias.

Conclusion:

LEMS patients report long individual disease histories. Most patients suffer multiple symptoms which are

frequently severe and troublesome, and almost all are restricted in ADL with poor health status. There is high

utilization of healthcare resources from diagnosis to ongoing treatment. Physicians should be aware of this

rare disease to ensure that patients receive an early diagnosis and prompt and appropriate treatment.

Introduction

Lambert-Eaton myasthenic syndrome (LEMS) is an antibody-mediated autoim-
mune disorder of neuromuscular transmission1. The clinical and electrophysio-
logical characteristics of the disease were first described by Eaton and Lambert2

in 1957. Cancer is present at diagnosis or subsequently discovered in 50–70% of
patients with LEMS3,4. LEMS has an autoimmune basis, regardless of whether
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cancer is present or not, and�25% of LEMS patients have
additional autoimmune disease4,5. Epidemiological data
suggests that LEMS is considerably rarer than myasthenia
gravis (MG). Data from The Netherlands reports a calcu-
lated prevalence of 2.32 patients per million for LEMS and
106.1 per million for MG6. The German Society for
Muscle Patients (DGM) has estimated the prevalence of
LEMS at 0.5/100,0007, which equates to �400 LEMS
patients in Germany.

LEMS is primarily a disease of middle-age and beyond,
with an average age of onset of 50 years (range 11–76
years)8. LEMS symptoms are insidious, typically beginning
with lower limb muscle weakness and general fatigue, lead-
ing to generalized muscle weakness. Patients often have
difficulty in rising from a seated position, in climbing
stairs, and walking. Autonomic dysfunction such as dry
mouth, constipation, poor bladder control, and impotence
in men is common in LEMS1. Later in the course of the
disease, ocular (double vision, ptosis) and bulbar symptoms
(dysphagia, dysarthria) may develop, although less com-
monly than in MG8.

Few studies have quantified the interval between the
onset of symptoms and a valid diagnosis of LEMS. Wirtz
et al.9, in a review of 227 cases from 155 publications, found
a median interval of 6 months, with a longest delay of 36
years between onset and correct diagnosis. Pellkofer et al.10

examined 25 patients with idiopathic LEMS in Germany,
and found a mean duration of 4.4 years between initial
symptoms and diagnosis, ranging from 2 months up to 25
years. However, neither study investigated the complete
disease history from the onset of symptoms to diagnosis and
treatment. Furthermore, little information has been
reported using patient relevant outcomes, such as a
patient’s health-related quality-of-life (HRQoL), and the
burden of illness for LEMS patients and their families is not
well understood. Studies have reported HRQoL in MG11

and multiple sclerosis12 using EQ-5D index scores.
The objective of this study was to examine the long-

term disease history of LEMS patients from the onset of
symptoms to diagnosis and disease progression. The study
focused on the patient’s perspective to obtain patient-
reported information on clinical symptoms, the burden
of illness, LEMS treatments, and the impact of LEMS on
activities of daily living (ADL) and HRQoL.

Methods

Study design and patient population

The study was designed as a cross-sectional patient-based
interview survey. Between September and December
2010, patients with LEMS diagnosis with or without
small cell lung cancer (SCLC) were recruited by physician
nomination in two specialized centres for the treatment of

neuromuscular disorders in Germany (Charité, Berlin and
HANSE Klinikum, Stralsund). A positive ethical review
was obtained from the Institutional Review Board at the
two study sites before starting the interviews. Interviews
were semi-structured and were conducted after obtaining
written informed consent from each patient. Face-to-face
interviews lasting 1.5–3 h were carried out by trained and
experienced staff in the patient’s home. In most cases,
spouses participated in the interviews and provided addi-
tional information. Two interviewers conducted the inter-
views and the interviewer was present during the entire
interview.

Instruments used for assessment

The interview schedule was developed by IMS Health,
taking into consideration disease characteristics and treat-
ment patterns in LEMS. Answers were documented using a
standardized protocol (hardcopy form) by the interviewers.
The interview consisted of four parts:
(1) Patients’ current situation: demographics, self-

assessment of health status, impairment of ADL.
(2) Patients’ situation prior to a diagnosis of LEMS: ini-

tial symptoms, journey, and time to explicit diagnosis
of LEMS.

(3) LEMS diagnosis: manner of diagnosis, reaction to
diagnosis, progression of symptoms post-onset of
symptoms, and impairment of ADL.

(4) Post-diagnosis: treatment history, current medica-
tion, access to current treatment, assessment of cur-
rent symptoms, impairment of ADL, and impact of
disease (EQ-5D and Work Productivity and Activity
Impairment Questionnaire [WPAI] questionnaire).

The presence and severity of clinical symptoms of
LEMS were listed on prepared cards, which participants
ticked to indicate presence of each symptom together with
a symptom score. Patients’ assessments of disease impact
were recorded using a 5-point Likert rating scale.
Classification of functional impairment used the 5-grade
functional scale described by Sharshar et al.13 Grades of
impairment were defined as: (1) complete remission, (2)
minor symptoms allowing normal activity, (3) moderate
symptoms allowing occupational or partial daily activity,
(4) major disability requiring discontinuation of occupa-
tional activity, and (5) major disability requiring contin-
uous help or mechanical ventilation. In order to gain
standardized data, two validated assessment instruments
were used: the EQ-5D (version 3L), which has been
widely used, including in MG14,15 and WPAI16. The
EQ-5D is a widely used and validated instrument used to
gather information about health status. In the first part of
the EQ-5D health status is assessed in five domains (mobil-
ity, self-care, usual activity, pain/discomfort, anxiety/
depression) with possible responses at three levels
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(1¼ no problems, 2¼ some problems, 3¼ severe prob-
lems). The evaluation of health status utility score
within EQ-5D ranges from full health (value of 1) to
dead (value of 0). A negative score reflects a state worse
than death. In the second part of EQ-5D a visual analogue
scale (VAS range 0–100, where 0 is worst imaginable
health state and 100 is best imaginable health state) is
used to measure the daily health state. The EQ-5D was
assessed at the end of the interview and on each day
during the 6 days after interview (using patient diaries),
to gather more information about day-to-day variability in
the assessments made by LEMS patients.

Statistical analyses

Data were entered from the hardcopy interview protocols
into a database. All statistical analyses were performed by
descriptive statistical methods using SAS� System 9.1
(SAS Inc., Cary, NC). The total numbers and the absolute
and relative frequencies were calculated for categorical
parameters. Continuous variables were displayed as total
number, number of missing values, minimum, median,
maximum, mean, and standard deviation. In accordance
with the observational design of this survey missing data
was not imputed for statistical analysis. EQ-5D utility
scores were analysed as described by Greiner et al.17

Single LEMS symptoms were categorized for analysis in
limb/trunk symptoms (weakness of legs, weakness of arms,
exacerbation of weakness by exercise, hot bath, hot
weather, muscle pain or stiffness, difficulty breathing),
autonomic symptoms (dry mouth, male impotence, con-
stipation, poor bladder/bowel control, impaired sweating,
difficulty in focusing, dizziness), cranial symptoms (double
vision, drooping eyelids, slurred speech, difficulty swallow-
ing, difficulty chewing, weak voice), and general symptoms
(general fatigue)1,18. All statistical analyses were con-
ducted using SAS� System 9.1 (SAS Inc., Cary, NC).

Results

Study demographics

A total of 12 patients were interviewed: seven (58.3%)
were female and five (41.7%) were male. Mean age was
66.7� 9.8 years (range 54–83 years). The patients were
from all over Germany; one (8.3%) lived in a large city,
four (33.3%) lived in mid-sized towns, one (8.3%) in a
small town, and six (50%) in rural locations. The majority
of patients lived with their family or with a partner (n¼ 10,
83.3%) and two (16.7%) patients lived alone. Nine (75%)
patients were retired at the time of the interview, one
(8.3%) was unemployed, and two (16.7%) worked as free-
lancers. Almost all patients (n¼ 11, 91.7%) reported
co-morbidities, including five (41.6%) patients who
reported other autoimmune diseases and three (25%)
patients with a reported history of SCLC. A total of nine
(75%) patients were ex-smokers and one patient was a
smoker at the time of the interview (Table 1). None of
the patients were receiving chemotherapy at the time of
the interview.

Disease history

The mean age of the patients when they first became aware
of symptoms of the disease was 52.5� 14.0 years. The
mean time from initial symptoms to first visit to a physi-
cian was 0.6� 0.9 years (range 0.0–3.0 years), mean time
between first visit to a physician and a diagnosis of LEMS
was 4.4� 6.2 years (median 1 year; range 0.0–20.0 years),
and mean time since diagnosis to the day of the interview
was 9.6� 6.3 years (range 0.2–19.1 years). The mean time
between first symptoms and the day of the interview was
15.2� 10.9 years. Figure 1 shows the time period between
first symptoms and the day of the interview, which ranged
between 2.3–39.2 years.

Table 1. Characteristics of the study population.

n¼ 12 n (%) Mean� SD Min–Max

Gender male/female 5 (41.7)/7 (58.3)
Comorbiditiesa 11 (91.7)
Concomitant autoimmune diseasesa,b 5 (41.6)

Myasthenia gravis 2 (16.7)
Thyroid disorder 2 (16.7)
Rheumatoid arthritis 1 (8.3)

Diabetes type I or II 4 (33.3)
History of SCLCa,c 3 (25.0)
Ex-smokers 9 (75.0)
Age, in years
Age at interview 66.7� 9.8 54–83
Age at LEMS diagnosis 57.1� 10.6 37–78
Age at onset of first LEMS symptoms 52.5� 14.0 29–77

aPatient-reported information; bMyasthenia gravis, thyroid disorder, rheumatoid arthritis; cIncluding history of
confirmed SCLC.

Journal of Medical Economics Volume 15, Number 3 June 2012

! 2012 Informa UK Ltd www.informahealthcare.com/jme The patient journey in Lambert Eaton myasthenic syndrome Harms et al. 523



Symptoms of LEMS

Patients reported multiple neuromuscular, cranial nerve,
and autonomic symptoms, plus general fatigue, many of
which were rated as severe and troublesome. The most
frequently reported symptoms were weakness of the legs
and arms, general fatigue, difficulty in chewing, drooping
eye lids, and dry mouth (Figure 2). All but one patient
reported having six or more symptoms and two-thirds of
patients (n¼ 8) reported 10 or more symptoms. Most
patients reported one or more symptoms from each cate-
gory of symptoms.

More than 50% of the 11 patients who reported weak-
ness of the legs described it as severe. Similarly, over half of
the patients who reported dry mouth and difficulty in
focusing described these symptoms as severe. In general,
neuromuscular symptoms were most frequently described
as severe by the patients.

Patients reported the two most troublesome symptoms
as leg weakness (n¼ 6, 50%) and general fatigue (n¼ 5,
41.7%).

Impact on ADL, health status, and HRQoL

LEMS has a considerable impact on patients’ day-to-day
life; nine (75%) patients reported partial or total restric-
tions in their ADL. The majority of patients experienced
some restriction in ADL throughout the course of their
disease, with 10 (83.8%) patients reporting restrictions
often or always at the time of diagnosis, and nine (75%)
reporting restrictions often or always at the time of inter-
view. Half of the patients assessed their physical function-
ing as ‘major disability’ at the time of the interview
(Figure 3).

At the time of the interview, over half of the patients
(n¼ 7, 58.3%) rated their health status as poor or very poor

and only one patient (8.3%) rated his health status as
good. Of the 12 patients interviewed, half (n¼ 6) reported
severe problems with their usual activities and half (n¼ 6)
reported severe problems with pain/discomfort on the
EQ-5D scale. Two patients reported severe prob-
lems with self-care, and one reported severe problems
with anxiety/depression. As anticipated, mobility was a
problem for all patients (11 patients had some problems
with mobility and one had severe problems with mobility)
(Figure 4).

EQ-5D evaluation of health status revealed a mean util-
ity score of 0.34� 0.35 on the day of the interview, with a
wide range in scores across the patients (range¼�0.27–
0.93) on the day of the interview. The mean utility score
over 7 days was 0.31� 0.35 (range¼�0.11–0.77) (day of
interview plus 6-day follow-up diary), and the within indi-
vidual patient variability was low for most patients
(Table 2). Utility scores were lower (indicating greater
impact on quality-of-life) in cases where patients reported
moderate or severe problems with leg weakness and gen-
eral fatigue (Figure 5).

The EQ-5D VAS assessment of current health status
showed a similar profile, with a wide range in scores across
patients, ranging from 20–80 mm (mean: 44.5� 22.5) on
the day of the interview. The mean VAS was 45.6� 22.8
(range¼ 14–80) based on the 7-day assessments. The
within patient variability was less for the EQ-5D VAS
assessment of current health status than for the utility
score.

The WPAI is used to assess the impact of disease on
work and productivity. However, of the patients, nine were
retired, one was not working, and two worked as free-
lancers; therefore, the WPAI survey could not be con-
ducted in the majority of the patients and results have
not been presented for this end-point.

12 *

*

*

11

10

9

8

7

6

5

4

3

2

1

0 5 10 15 20 25 30 35 40 45

Time between first symptoms and first visit

Time between first visit and diagnosis

Time between diagnosis and interview

Figure 1. Time course of LEMS: time from first onset of symptoms to first physician visit, time to explicit diagnosis and time between diagnosis and interview.
Patients 7, 10, and 12 had a diagnosis of SCLC.
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Healthcare utilization

A number of healthcare professionals in Primary and
Secondary care, together with family caregivers, were
involved in the management and care of the

LEMS patients. Half of the patients (n¼ 6, 50%) initially
visited their General Practitioner at the onset of symp-
toms, four (33.3%) attended an office-based specialist,
and two (16.7%) visited a hospital specialist. Ten of the

Severe

Moderate

Mild

Intensity of symptoms

Neuro-muscular symptoms

Cranial symptoms

Autonomic symptoms

Generalized symptoms

Weakness of legs

   hot bath or hot weather

Weakness of arms

Muscle pain or discomfort

Difficulty breathing

Exacerbation of weakness*

Drooping eye lid

Double vision

Slurred speech/difficulty speaking

Difficulty swallowing

Difficulty in chewing

Weak voice

Dry mouth

Male impotence

Difficulty in controlling bladder/bowel

Dizziness

Constipation

Impaired sweating

Difficulty in focusing sight

* Exacerbation by exercise,   

General fatigue

0 2 4 6

Number (n) of patients affected

8 10 12

Figure 2. Patient reported symptoms, graded by severity.

1

2

3

4

5

6

0
Complete remission (1)

1

2

3

1

5
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(1) No symptoms
(2) Allowing normal daily life

Figure 3. Assessment of physical functioning at the time of the interview.
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patients (83.3%) had visited a hospital specialist prior to a
formal diagnosis of LEMS. All 12 of the patients eventually
received a diagnosis of LEMS in a hospital-based setting,
after blood tests and nerve stimulation tests. Eleven of the
patients received their diagnosis from a neurologist and
one from an orthopaedic surgeon. A wide range of alter-
native diagnoses were frequently considered prior to the
final diagnosis of LEMS. The following conditions were
considered prior to a confirmed diagnosis of LEMS: MG
(n¼ 3), diabetic neuropathy (n¼ 2), rheumatic disease
(n¼ 1), multiple sclerosis (n¼ 1), post-menopausal symp-
toms (n¼ 1), vertebrae disease (n¼ 1), Parkinson’s disease
(n¼ 1), venous disease in the legs (n¼ 1), myocardial
infarction (n¼ 1), Lyme disease (n¼ 1), infection
(n¼ 1), age-related visual disturbance (n¼ 1),

psychosomatic causes (n¼ 1), and limb-girdle muscular
dystrophy (n¼ 1).

A number of different clinicians were involved in the
care of LEMS patients; two-thirds (n¼ 8) saw their
General Practitioners, half (n¼ 6) saw office-based spe-
cialists (neurologist, oncologist, or radiologist) and three-
quarters (n¼ 9) saw hospital specialists (neurologist) for
their day-to-day care. Less than half of the patients (n¼ 5,
41.7%) had received physiotherapy. Half of the patients
(n¼ 6) were cared for informally by their families.

More than half of the patients were hospitalized prior to
their diagnosis of LEMS (n¼ 7, 58.3%) and almost all
(n¼ 11, 91.7%) were hospitalized post-diagnosis.

Drug treatments used for the initial treatment of
LEMS were pyridostigmine (n¼ 5, 41.6%) and

S
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item

1 2 3 4 5 6 7 8 9 101112 1 2 3 4 5 6 7 8 9 101112 1 2 3 4 5 6 7 8 9 101112 1 2 3 4 5 6 7 8 9 101112 1 2 3 4 5 6 7 8 9 101112Patient

Self care Usual activity
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Pain/discomfort
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Anxiety/depression
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Figure 4. Profile of the EQ-5D scores on the day of interview across domains by patient (1¼ no problems, 2¼ some problems, 3¼ severe problems).
Patients 7, 10, and 12 had a diagnosis of SCLC.

Table 2. Utility index and VAS scores on the day of the interview and the 6-day follow-up period. Patients 7, 10, and 12 had a diagnosis of SCLC.

Patient (n¼ 12) Utility index VAS score

Day of the interview
Score

6-day follow-up period Day of the interview
Score

6-day follow-up period

Mean Min–Max Mean Min–Max

1 �0.06 0.00 �0.06–0.13 30 21 11–35
2 0.14 0.11 0.11–0.11 67 68 67–70
3 0.56 0.73 0.53–0.93 60 66 60–70
4 0.48 – – 80 – –
5 0.11 0.11 0.11–0.11 30 42 30–50
6 0.51 0.11 0.11–0.11 20 14 10–20
7 0.93 0.53 0.53–0.53 20 40 40–40
8 0.49 0.53 0.53–0.53 38 40 40–41
9 0.77 0.77 0.63–0.92 80 77 75–80

10 0.27 0.29 �0.05–0.52 50 49 40–60
11 �0.27 �0.08 �0.38–�0.01 39 40 20–40
12 0.10 0.24 �0.27–0.48 20 13 5–62
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3,4-diaminopyridine (3,4-DAP) (n¼ 4, 33.3%).
Three (25%) patients did not receive any drug treatment
immediately after diagnosis; reasons for not initiating
treatment and the period of delay prior to initiation
were not identified in the study. The use of 3,4-DAP and
immunosuppressive treatments increased over time, and,
at the time of interview, 3,4-DAP was the most frequently
used drug (n¼ 10; 83.3%), with five (41.6%) patients
receiving pyridostigmine, four (33.3%) receiving cortico-
steroids, and three (25%) receiving immunoglobulin.
Five of the 10 patients receiving 3,4-DAP at the time
of interview were taking 3,4-DAP as monotherapy
and the other five patients as combination therapy
(Table 3). Most patients (n¼ 7/10, 70%) received 3,4-
DAP at a dose of 60–80 mg per day, irrespective of whether
they received treatment as monotherapy or as combination
therapy.

Discussion

The authors report the first qualitative study of LEMS
patients, following the patient journey from the onset of
symptoms to confirmed disease and beyond. This study is
the first to report detailed descriptive data on LEMS
patients in Germany. It reveals that LEMS has a consid-
erable impact on the patient, their families, and the
healthcare system.

LEMS is considered to be a disease that develops in
middle age. In our population of 12 LEMS patients the
first symptoms of the disease emerged in middle age with
a mean age of 52.5� 14.0 years. The gender and the age at
onset of LEMS-disease symptoms observed in our popula-
tion are comparable with results previously described for
other LEMS study populations4,8,18,19.

Around 50–70% of patients with LEMS have
co-existing malignancy, most commonly SCLC.
However, patients with SCLC were under-represented in
this study since only 25% had SCLC. Previous work com-
paring clinical features in LEMS patients with and without
cancer has found that patients with co-existing malig-
nancy receive an earlier diagnosis of their LEMS, are
older at diagnosis, and have less concomitant autoimmune
disease than those without co-existing malignancy9.

Around 25% of patients with LEMS have concomitant
autoimmune disease. In this study, 42% of patients had
concomitant autoimmune disease: two had MG, two had
thyroid disease, and one had rheumatoid arthritis. It is
important to consider that many of these co-morbidities
may cause similar symptoms to LEMS, particularly fatigue
and difficulty with mobility. Patient age plays a part in
co-morbidities, the mean age at the time of the survey
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Figure 5. EQ-5D utility scores and symptoms reported.

Table 3. Combinations of drug treatment used in current treatment of
LEMS.

n¼ 12 Number of patients,
Current drug treatment n (%)

Total 12 (100.0)
3,4 DAP 5 (41.6)
3,4-DAPþ pyridostigmine 1 (8.3)
3,4 DAPþ corticosteroids 1 (8.3)
3,4-DAPþ immunoglobulins 1 (8.3)
3,4-DAPþ pyridostigmine immunoglobulins 1 (8.3)
3,4-DAPþ pyridostigmineþ corticosteroidsþ

azathioprineþ immunoglobulins
1 (8.3)

Pyridostigmineþ corticosteroids 2 (16.7)
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was 66.7� 9.8 years, and patients of this age would be
expected to have co-morbid disease. Indeed, rates of thy-
roid disease, rheumatoid arthritis, and type 2 diabetes all
increase with age. However, concomitant MG and LEMS
is extremely rare, and the rate seen in this study is not
representative of the general LEMS population, this may
stem from recall bias on the part of the patients.

Most of the patients reported multiple neuromuscular,
cranial, and autonomic symptoms as well as general fati-
gue. Two-thirds of the patients reported 10 or more symp-
toms. The patients rated many of the symptoms,
particularly leg weakness and fatigue, as severe and trou-
blesome. These results are consistent with results from a
population of 25 German LEMS patients who also
described a wide range of symptoms, including paresis
(mainly proximal and in the legs) in all patients as well
as autonomic dysfunction (dry mouth) and other symp-
toms such as muscle stiffness or pain10. In our study popu-
lation the most frequently reported symptoms were leg
weakness and general fatigue, which is consistent with
the findings described by Wirtz et al.9 from an analysis of
227 case studies reported in 155 publications. However,
one patient in our study had not experienced symptoms for
at least 1 year and, prior to participation in the survey,
acute symptoms were only evident once a year, necessitat-
ing hospital admission for 2 weeks; it may be that symp-
tomatic control is particularly good in this patient, or this
may demonstrate that there is wide variation in the symp-
toms of LEMS.

The mean EQ-5D utility score was 0.34� 0.35 on the
day of the interview, which is comparable to patients
hospitalized with an exacerbation of asthma (0.33)20 or
patients with severe multiple sclerosis12. The mean
EQ-5D utility score in patients with LEMS is worse than
patients prior to lung transplantation (0.5)21, patients with
multiple sclerosis (no disability to moderate disability)
(0.76)12, and patients with ischaemic heart disease (0.45
for severe disease to 0.80 for mild disease) or heart failure
(0.51 for severe disease to 0.78 for mild disease)22. Utility
scores reported by this group of LEMS patients are signif-
icantly lower than those reported for patients with
MG (0.89)11.

The EQ-5D utility score of eight of the patients in the
present study was below 0.5, by way of comparison patients
with severe heart failure report a EQ-5D utility score of
0.522. The utility score for two patients on the day of inter-
view and for four patients during the 7-day observation
period was below zero (i.e. a state worse than death).

More than one-half of the patients (n¼ 7) reported
poor or very poor health status, and restrictions in the
ADL were reported to occur always or often in 75% of
patients (58.3% and 16.6%, respectively). Indeed, many
patients reported major problems with usual activities and
pain/discomfort. Self-care, mobility, and anxiety/
depression resulted in some problems for the majority

of patients. The study found that the utility scores
tended to be lower in patients who reported some or
major problems with leg weakness and general fatigue.
The impact of LEMS on health status and restrictions in
ADL has a considerable influence on HRQoL, and this
data suggests that patients with LEMS have a poor
HRQoL.

Previous work has shown that German patients with
MG differ significantly from the normal population in
terms of physical functioning, vitality, and mental
health23. However, there is little data available on the
HRQoL of LEMS or MG patients. There is a need for
more research into the health status of patients suffering
from severe neurological conditions to improve our under-
standing of the impact of symptoms on ADL and on
HRQoL.

Despite the wide range in utility scores across the pop-
ulation interviewed, there was little day-to-day variation
within patients during the 6-day follow-up compared with
the score on the interview day, suggesting a consistent
impact on health status.

Patients generally sought medical advice within a few
months of their initial symptoms, although there was con-
siderable variation in the type of clinician approached and
subsequent time to diagnosis. There was a delay of a
number of years (mean 4.4� 6.2 years) before a correct
diagnosis was made with a wide range (0.0–20.0 years)
between the first symptoms and diagnosis. Retrospective
recollection of symptoms is subject to recall bias and may
be unreliable. However, the data presented in this paper is
consistent with findings in other LEMS populations4,10,18

and is not unusual for a diagnosis of a rare disease. Indeed, a
survey conducted by the European Organization for Rare
Diseases (EURORDIS) in 2006 into the diagnosis of eight
rare diseases (Crohn’s disease, cystic fibrosis, Duchenne
muscular dystrophy, Ehlers-Danlos syndrome, Marfan syn-
drome, Prader Willi syndrome, tuberous sclerosis, and frag-
ile X syndrome) revealed that 25% of patients had to wait
between 5–30 years from early symptoms to confirmatory
diagnosis of their disease24.

The European Federation of Neurological Societies
issued guidance on autoimmune neuromuscular transmis-
sion disorders in 201025. The guidelines recommend
3,4-DAP as a first-line treatment in symptomatic LEMS.
The guidelines suggest that an additional therapeutic
effect may be obtained if 3,4-DAP is given in combination
with pyridostigmine. If symptomatic treatment is insuffi-
cient, the guidelines recommend immunosuppressive ther-
apy. Although the majority of patients questioned received
3,4-DAP (n¼ 10, 83.3%) later in the course of their dis-
ease (five as monotherapy and five in combination with
other treatments), only four (33.3%) received 3,4-DAP as
initial treatment. Patients in this study received a range of
combination treatments, and there does not appear to be a
standard treatment pathway for patients with LEMS.
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A similar pattern of drug treatment has previously been
described in a population of 25 German LEMS patients, in
whom 3,4-DAP and pyridostigmine were the most fre-
quently used treatments10.

Given the similarity of the patient profile to those in
other publications9,10, the authors consider that the pop-
ulation interviewed was broadly representative of the
wider LEMS population, with the exception of co-morbid
LEMS and MG, despite being a small sample recruited
from two specialist physicians. The present sample has a
lower rate of SCLC (25%) compared with other previously
described LEMS populations (50–70%) and a higher rate
of concomitant autoimmune disease (42% vs �25% in
previously described populations). However, it should be
remembered that LEMS is a rare orphan disease, and
recruitment of a large cohort of patients is extremely
difficult.

However, it is important to consider the potential
impact of recall bias, since patients recalled information
about their disease over a considerable time period. Recall
bias has been described as being a factor which may influ-
ence quantitative evaluation of patient-reported symp-
toms26,27. However, the interviewers considered that the
patients were well informed about their disease, the treat-
ments received, and co-morbidities. The information
provided by the patients was not followed up with a
cross-reference to hospital notes which could have been
an option in the research design of this study.

Conclusion

In summary, many LEMS patients have a long disease his-
tory, each reporting an individual journey. Diagnosis is
frequently delayed, and the utilization of the healthcare
system from diagnosis to ongoing treatment is relatively
high, related to the complexity of LEMS and the limited
opportunities for diagnosis and treatment. In Germany
physicians from different specialties are involved in the
management of patients with LEMS, as well as other med-
ical care providers and family caregivers. Although the
most frequently reported symptoms are the typical symp-
toms (leg weakness and general fatigue), most patients
show multiple neuromuscular, cranial, and autonomic
symptoms. Symptoms were often described as severe and
troublesome, resulting in restrictions on ADL and a poor
health status. The low mean EQ-5D utility score reported
by LEMS patients demonstrates that the impact on health
status is considerable and comparable to patients with
severe multiple sclerosis or patients hospitalized for
asthma. The impact of LEMS on health status and restric-
tions in ADL has a considerable negative influence on
HRQoL. HRQoL in patients with LEMS is considerably
impaired; indeed two of the patients in this study rated

their utility score on the day of interview as less than
zero—which reflects a state worse than death.

It is important that physicians are aware of this rare
disease to ensure that patients with LEMS receive an
early diagnosis and prompt and appropriate treatment
to relieve their clinical symptoms and improve
the restrictions on ADL, overall health status, and
HRQoL.
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