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SUMMARY: A case of neonatal myas­
thenia gravis is reported in the infant of an 
asymptomatic thymectomized mother with 
comparably elevated acetylcholine receptor 
(AChR) antibody titers. The mother 
remained asymptomatic despite elevated 
antibody titers while the infant became 
asymptomatic in association with the dis­
appearance of the AChR antibody. It is 
suggested that the AChR antibody plays an 
essential role in the development of neo­
natal myasthenia gravis. It is also sug­
gested that a thymic factor is necessary for 
the development of clinical sympto­
matology accounting for the lack of cor­
relation between the clinical state of the 
mother and infant. 

RESUME: Nous decrivons I'histoire d'un 
nouveau-ne avec myasthenic grave neo-
natale. Cet enfant etait issu d'une mere thy-
mectomisee mais asymptomatique chez qui 
le niveau d'anticorps au recepteur a Vace-
tylcholine (AChR) est eleve. La mere de-
meura asymptomatique malgre des ni-
veaux d'anticorps eleves alors que I'enfant 
devint asymptomatique lorsque ses taux 
d'anticorps AChR declinerent. Nous 
proposons I'hypothese selon laquelle les an-
ticorps AChR jouent un role essentiel dans 
le developpement de la myasthenic grave 
neonatale. Nous croyons egalement que la 
presence d'un facteur thymique est neces-
saire pour le developpement d'une sympto-
matologie clinique. 

From the Department of Medicine (Neurology), 
Duke University Medical Center, Durham, North 
Carolina. 

Reprint Requests to: C. Warren Olanow, M.D., 
Department of Medicine (Neurology), Duke Uni­
versity Medical Center, Durham, North Carolina 
27710. 

This study supported in part by clinical research 
grants from the Muscular Dystrophy Association of 
America and the Multiple Sclerosis Society. 

Neonatal myasthenia gravis is a 
transient disorder of neuromuscular 
function which bears clinical, electrical 
and pharmacological similarity to adult 
myasthenia gravis. It is reported to af­
fect 12% of the infants born to mothers 
with myasthenia gravis (Namba et al, 
1970). Elevated acetylcholine receptor 
(AChR) antibody titers have been 
demonstrated in both infant and 
mother. Clinical improvement in the in­
fant is associated with disappearance of 
the antibody (Keesey et al, 1977). It 
has therefore been presumed that 
neonatal myasthenia gravis is related to 
transplacental transfer of AChR anti­
body from mother to infant. 

The AChR antibody has been 
implicated in the pathogenesis of 
myasthenia gravis. Circulating anti­
bodies are found in the sera of ap­
proximately 90% of patients with 
myasthenia gravis (Lindstrom et al, 
1976). A myasthenic syndrome can be 
induced in experimental animals by 
passive transfer of serum IGG from 
patients with myasthenia gravis (Toyka 
et al, 1975), and by monoclonal anti­
bodies to AChR (Lennon and Lam­
bert 1980). In vitro, AChR antibodies 
accelerate degradation of acetyl­
choline receptors in myotube tissue 
culture (Kao and Drachman 1977). 
Immunization with purified AChR in­
duces an experimental allergic myas­
thenia gravis associated with the de­
velopment of AChR antibodies 
(Patrick and Lindstrom 1973). 

Recent clinical studies, however, 
have cast some doubt on whether the 
AChR antibody is the sole causative 
agent in the development of the clinical 
features of myasthenia gravis (Roses et 
al, 1981). It has been suggested that a 
thymic factor facilitates or acts in con­
cert with the AChR antibody to 
produce clinical dysfunction (Olanow 
and Roses, 1981). The development of 
transient neonatal myasthenia gravis in 
the infant of an asymptomatic thy­

mectomized mother with comparably 
elevated antibody titers provides sup­
port for this hypothesis. 

CASE REPORT 
In August, 1978, a 28 year old 

female delivered a 3,060 gram female 
infant. Ten years earlier, she had been 
diagnosed as suffering from Grade lib 
myasthenia gravis (Osserman classifi­
cation) (Osserman and Genkins 1971). 
Anticholinesterase agents were used for 
eight months without significant 
improvement. Thereafter, a sternal 
splitting thymectomy was performed. 
Mild thymic hyperplasia was present. 
She improved but continued to receive 
small doses of anticholinesterase 
medications. In February, 1971, a 
short course of steroids was employed 
for deterioration following a respira­
tory tract infection. She has been 
asymptomatic and on no medication 
since August, 1971. 

In April, 1974, she delivered her first 
child, a 2,890 gram infant. No 
problems were experienced during the 
pregnancy. The infant showed some 
difficulty with sucking and crying dur­
ing the first few days of life but was not 
diagnosed as having neonatal myas­
thenia gravis. No pharmacological, 
electrical, or serological tests were per­
formed. 

In January, 1978, she presented with 
her second pregnancy. Repeat clinical 
examinations revealed no evidence of 
weakness or fatigue. Labor and 
delivery were uneventful. During the 
second day of life, the infant began to 
have difficulty with sucking, breathing, 
a weak cry and mild generalized 
weakness. No cranial nerve abnormal­
ities were present. The symptoms 
responded dramatically to prostigmine 
0.1 mgm I.M. and the infant was dis­
charged from the nursery on the fifth 
day. Prostigminine 1 mgm tid was 
maintained for four weeks and then 
gradually discontinued. The infant had 
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Figure 1 — Serial AChR antibody titers in an asymptomatic mother and an infant with neonatal 
myasthenia gravis. 

no further neurological abnormality 
and the mother continued to be asymp­
tomatic on no medications. 

AChR antibody titers were serially 
assayed by a radioimmuno-assay 
employing human antigen as previous­
ly described (McAdams and Roses 
1980). AChR antibody levels of 0.1 
nM are diagnostic of myasthenia gravis 
and levels greater than 1 nM are 
markedly abnormal in our laboratory. 
Levels were initially significantly 
elevated in both mother (3.2 nM) and 
infant (2.7 nM). Antibody titers con­
tinued to be elevated in the asymp­
tomatic mother but declined with dis­
appearance of symptoms in the infant 
(Fig. 1). 

DISCUSSION 
We describe a case of transient 

neonatal myasthenia gravis in the in­
fant of an asymptomatic thymec-
tomized mother. AChR antibody titers 
were initially elevated in both. The 
mother remained asymptomatic 
without significant change in her an­
tibody level. The infant improved in 
conjunction with the disappearance of 
the AChR antibody. Elias et al. (1979) 
described a case of neonatal 
myasthenia gravis in an asymptomatic 
mother in spontaneous remission. The 
bioactivity of the antibody, measured 
by accelerated receptor degradation in 

myotube culture, was comparable in 
both the affected infant and the asymp­
tomatic mother. Observations such as 
these suggest that there are influences 
in addition to the AChR antibody 
which are essential for the development 
of clinical weakness. 

Infants with neonatal myasthenia 
gravis can be born to mothers in all 
clinical stages of the disease including 
remission and following all current 
modes of therapy. There is a poor cor­
relation between the severity of involve­
ment in the infant and that in the 
mother (Namba et al, 1970). 

The AChR antibody seems to be es­
sential for the development of neonatal 
myasthenia gravis. In a large review, 
none of the mothers of patients with 
neonatal myasthenia had ocular 
myasthenia gravis (Namba et al, 1970) 
where AChR antibody levels are low 
(Lindstrom et al, 1976). The AChR an­
tibody itself, however, does not appear 
to be the sole causative factor in the 
development of clinical symptoms. 
Asymptomatic infants with elevated 
AChR antibody titers have been 
reported (Lefvert et al, 1978). It is 
known that thymic derived T-cells can 
regulate virtually all immune responses 
(Reinherz and Schlossman 1980). We 
believe that an immunologically com­
petent thymus gland determines 
whether the AChR antibody will result 

in clinical weakness. This could ac­
count for the development of neonatal 
myasthenia gravis in the infant of an 
asymptomatic thymectomized mother 
with comparably elevated antibody 
titers. This theory is supported by 
studies in which experimental allergic 
myasthenia gravis can be prevented by 
prior thymectomy (Penn et al, 1977; 
Lennon et al, 1976). Furthermore, 
monoclonal antibody to AChR fails to 
produce weakness in athymic mice 
while producing severe weakness in 
non-thymectomized Lewis rats (Len­
non and Lambert 1980). 

One might anticipate that more than 
12% of infants born to myasthenic 
mothers with significantly elevated 
AChR antibody titers, would develop 
neonatal myasthenia gravis. In the 
review of Namba et al (1970), when 
one infant was affected with neonatal 
myasthenia gravis the next born was 
similarly affected in 11 of 15 cases (in­
cidence of 73%). This is much higher 
than the reported overall incidence of 
12% and suggests that there is a pop­
ulation of mothers whose infants have 
a high risk of developing neonatal 
myasthenia gravis. Some cases may be 
mild and unrecognized as was perhaps 
the situation in the sibling of our af­
fected patient. There may also be a 
relative difference in the degree of 
maturation of the infant thymus gland 
and its ability to influence the effect of 
the AChR antibody on the receptor. 
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