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〈Case Report〉

A case of myasthenia gravis in which the interval to repeated
exacerbation was prolonged by L-carnitine
Haruki YAMADA, Niro OKIMOTO
Department of General Internal Medicine 1, Kawasaki Medical School General Medical Center,
2-6-1, Nakasange Kitaku, Okayama, 700-8505, Japan

ABSTRACT

We report the case of a 62-year-old woman diagnosed with myasthenia gravis.

She felt dyspnea and weakness of bilateral upper limbs, followed by left blepharoptosis.
Pyridostigmine markedly improved her symptoms. But later, blepharoptosis and head drop
worsened and predonisolone was ineffective. Yet, after intravenous immunoglobulin therapy her
symptoms markedly improved. However, her head drop worsened at intervals of 25.79 days on
average. She was administered L-carnitine, and the interval until exacerbation became longer
(40.67 days on average). This case is interesting because L-carnitine therapy has never been
reported as therapy for myasthenia gravis.
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INTRODUCTION

of the upper limbs; then she started feeling

In myasthenia gravis, neuromuscular transmission

shortness of breath and was subjected to several

is impaired by auto-antibodies against the

tests, including blood tests, chest x-ray, and ECG,

acetylcholine receptors localized in the synaptic

all of which showed no abnormalities. The patient

１－３）

.

presented 5 days after onset of left blepharoptosis,

Clinical features include weakness and fatigability

which worsened when she was tired. Besides, when

of skeletal muscles. We report the case of a patient

she raised her arms, she complained of languor.

with myasthenia gravis who did not respond to

She visited our hospital again, and tensilon test

therapy with steroids, achieved remission after

was positive for myasthenia gravis. Thus, she

treatment with immunoglobulin, but suffered

was admitted on the same day. On admission, her

repeated episodes of remission and exacerbation.

neurological signs were bilateral blepharoptosis,

However, L-carnitine prolonged the interval between

and left external strabismus. Eye movements were

the exacerbation episodes in this patient.

normal. Bilateral large pectoral muscles and deltoid

membrane of the neuromuscular junction

muscles revealed mild weakness. Muscle strength
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of lower extremities was normal. A blood test
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receptor antibodies were 32 nmol/L (normally 0～

on Day 874 and 26 nmol/L on Day 958.

0.2). The chest magnetic resonance imaging (MRI)
was negative for a thymoma or thymic hyperplasia.

DISCUSSION

Repetitive stimulation test showed no obvious

Carnitine was first found in muscle tissue in

waning. She was diagnosed with myasthenia gravis

1905, but its physiological role was unclear for

(myasthenia gravis foundation of America (MGFA)

many years. Studies reported in the 1950s showed

Ⅱa, myasthenia gravis-activities of daily living

that L-carnitine played important roles in fatty

(MG-ADL) scale 3). The patient was administered

acid β-oxidation via transportation of long-chain

pyridostigmine, and as her symptoms improved

fatty acids into the mitochondrial matrix and in

markedly she was discharged from hospital.

the control of the mitochondrial acyl coenzyme A

Nevertheless, 2 weeks later she complained of head

(CoA) /CoA ratio, which is important for energy

drop, bilateral blepharoptosis, and oppressive feeling

metabolism in the cells ４）. Oyanagi et al. found

of posterior neck; she was started on prednisolone.

that mitochondrial membrane fatty acid stress was

But her symptoms showed no improvement.

suppressed by the coexistence of L-carnitine５）.

Because 199 days after onset she still had bilateral

Mariano et al. tried to administer L-carnitine

blepharoptosis, and head drop all day long, she

to centenarians with onset of fatigue after even

was admitted to our hospital. Although steroid

slight physical activity. They reported that oral

pulse therapy (methylprednisolone 1,000mg/day

administration of L-carnitine produced a reduction

×3 days) was provided, her symptoms worsened

of total fat mass, increased total muscular mass,

(Fig.1A). High-dose intravenous immunoglobulin

and facilitated an increased capacity for physical

therapy was started (400 mg / kg / day×5 days).

and cognitive activity by reducing fatigue and

Her symptoms showed a remarkable improvement

improving cognitive functions ６）. Eric et al. reported

and she was discharged from hospital. Thereafter,

that intravenous L-carnitine reduced fatigue, and

while under high-dose intravenous immunoglobulin

might preserve exercise capacity in hemodialysis

therapy, she attended our hospital every 19-36

patients７）.

days due to worsening of head drop (25.79 days on

As for neurological disorders, there was the

average). She was started on L-carnitine 1,500 mg/

case of a patient with multiple sclerosis in

day on Day 805 after onset, but no prolongation of

whom L-carnitine was effective. Lebrun et al.

the interval between the episodes of remission and

reported that the degree of fatigue decreased in

exacerbation was observed. The dose of L-carnitine

63% of their patients with multiple sclerosis and

was increased to 1,750 mg/day on Day 834, which

immunosuppressive therapy-induced fatigue, after

prolonged the interval until exacerbation to 39-42

treatment with L-carnitine８）. Because of this report,

days (40.67 days on average) (Fig.1B). The patient

we tried to administer L-carnitine to our patient. A

reported a great improvement of her quality of life.

major symptom of myasthenia gravis is easy muscle

Serum concentrations of carnitine before L-carnitine

fatigability. The increased L-carnitine pool achieved

administration were 59.9 μmol / L for total

in skeletal muscle in our patient probably resulted in

carnitine (standard value 45-91), 47.0 μmol / L

increased energy metabolism in the mitochondria of

for free carnitine (standard value 36-74), and 12.9

muscle cells and a longer interval between remission

μmol/L for acylcarnitine (standard value 6-23).

and exacerbation, suggesting decreased muscle

They were all within standard range. Serum anti-

fatigue. Our case is interesting because L-carnitine

acetylcholine receptor antibodies were 34 nmol/L

therapy has never been reported as therapy for

3

Yamada H, et al. : A case of myasthenia gravis treated L-carnitine

A

Clinical course①

head drop
oppressive feeling
of posterior neck

blepharoptosis
Prednisolone
20㎎/every
other day

Methylprednisolone

10㎎/day 25㎎/day

1000㎎×3days

Pyridostigmine
days after
onset

10㎎/every 15㎎/every
other day other day

180 ㎎/day

▲

5

▲

▲

16 30

▲

126

▲

240 ㎎/day

▲

138 168

▲ ▲

207 212

B

Clinical course②
head
drop

Pyridostigmine

240mg/day

L-carnitine
1500mg/day 1750mg/day

IVIg

▲ ▲ ▲ ▲ ▲▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲

days after onset 218 258

300 326 347 356 388

415 440 466 501 530 567 600 629 659 688 719 740 768 798 830 873 897 956

Fig. 1. Clinical course
A. From onset to before high-dose intravenous immunoglobulin therapy.
B. After high-dose intravenous immunoglobulin therapy(IVIg) and L-carnitine administration. While under high-dose intravenous
immunoglobulin therapy, the patient attended our hospital every 19-36 days due to worsening of head drop (25.79 days on
average). She was started on L-carnitine 1,500 mg/day on Day 805 after onset, but no prolongation of the interval between the
episodes of remission and exacerbation was observed. The dose of L-carnitine was increased to 1,750 mg/day on Day 834, which
prolonged the interval until exacerbation to 39-42 days (40.67 days on average) .

4

Kawasaki Medical Journal

myasthenia gravis.

Protective action of L-carnitine on cardiac mitochondrial
function and structure against fatty acid stress. Biochem

ACKNOWLEDGEMENTS
The authors declare no conflict of interest.
REFERENCES
１）Patrick J, Lindstrom J: Autoimmune response to
acetylcholine receptor. Science 180: 871-872, 1973
２）Drachman DB: Myasthenia gravis. N Engl J Med 330:
1797-1810, 1994
３）Vincent A: Unravelling the pathogenesis of myasthenia
gravis. Nat Rev Immunol 2: 797-804, 2002
４）Iwamoto J, Honda A, Miyamoto Y, Miyazaki T,

Biophys Res Commun 412: 61-67, 2011
６）Malaguarnera M, Cammalleri L, Gargante MP, Vacante
M, Colonna V, Motta M: L-Carnitine treatment reduces
severity of physical and mental fatigue and increases
cognitive functions in centenarians: a randomized and
controlled clinical trial. Am J Clin Nutr 86: 1738-1744,
2007
７）Brass EP, Adler S, Sietsema KE, Hiatt WR, Orlando
AM, Amato A: Intravenous L-carnitine increases plasma
carnitine, reduces fatigue, and may preserve exercise
capacity in hemodialysis patients. Am J Kidney Dis 37:
1018-1028, 2001

Murakami M, Saito Y, Ikegami T, Miyamoto J,

８）Lebrun C, Alchaar H, Candito M, Bourg V, Chatel

Matsuzaki Y: Serum carnitine as an independent

M: Levocarnitine administration in multiple sclerosis

biomarker of malnutrition in patients with impaired oral

patients with immunosuppressive therapy-induced

intake. J Clin Biochem Nutr 55: 221-227, 2014
５）Oyanagi E, Yano H, Uchida M, Utsumi K, Sasaki J:

fatigue. Mult Scler 12: 321-324, 2006

