LETTER TO THE EDITORS

Neurologia i Neurochirurgia Polska

Polish Journal of Neurology and Neurosurgery
2021, Volume 55, no. 2, pages: 233-235
DOI: 10.5603/PJNNS.a2021.0015

Copyright © 2021 Polish Neurological Society
ISSN: 0028-3843, e-ISSN: 1897-4260

Myasthenia gravis and premature ovarian failure
— a causal link

Noorasyikin Mohamed Arifin*, Ching Soong Khoo*, Dalleen Leong, Tze Yuan Tee, Hui Jan Tan

Department of Medicine, Universiti Kebangsaan Malaysia Medical Centre, Kuala Lumpur, Malaysia

Key words: myasthenia gravis, premature ovarian failure
(Neurol Neurochir Pol 2021; 55 (2): 233-235)

To the Editors:

Myasthenia gravis (MG) is a well-recognised autoimmune
disease of the postsynaptic neuromuscular junction resulting
in fluctuating weakness and fatigue of the skeletal muscles. Au-
toantibodies against the acetylcholine receptor (AChR) are most
commonly found in MG. Like other autoimmune conditions,
MG has been reported in association with thyroiditis, pernicious
anaemia and systemic lupus erythematosus [1]. Premature ovar-
ian failure (POF) is defined as anovulation with amenorrhoea in
females younger than 40 years with evidence of hypo-oestrogenic
and hypergonadotropic serum levels [2]. Recognised as being of
autoimmune aetiology, there have been, however, very few reports
on POF in conjunction with MG. We herein describe two cases
of MG with coexisting POF, and perform a briefliterature review.

Case 1

A 24-year-old nulliparous woman presented with bilateral
thigh weakness, ptosis and diplopia for the past two years. She
had also been afflicted with amenorrhoea two years preceding
the limb weakness. Attaining menarche at the age of 14, her
menses had always been regular. On examination, she had
normal secondary sexual characteristics and there were no
features of hypothyroidism, hyperpigmentation or vitiligo.
She had bilateral incomplete ptosis with a normal visual field.
The muscle power of both hips was 3/5. Antibodies to the
AChR were detected. Computed tomography (CT) of the chest
revealed no thymic enlargement. Her single-fibre electromy-
ography (SFEMG) showed prolonged jitter and repetitive nerve

stimulation (RNS) revealed a significant decremental response.
She had hypo-oestrogenemia with a post-menopausal range of
follicle-stimulating hormone (FSH) and luteinising hormone
(LH) levels. She was treated with pyridostigmine 60 mg four
times a day and azathioprine 75 mg daily. She was referred to
a gynaecologist, and after much deliberation oral contracep-
tives (OCPs) were prescribed as treatment. After six months of
treatment, she remained asymptomatic of MG and her menses
resumed. Her condition has been stable with pyridostigmine
60 mg once daily and azathioprine 75 mg daily since then. Her
periods have been regular without OCPs in the last six months
of follow up.

Case 2

A 35-year-old para 1 woman presented with bilateral ptosis
at the end of each day of three months’ duration. Cessation of
menses had occurred seven months preceding the ptosis. Upon
review, there was bilateral ptosis with fatigability. Antibodies to
the AChR were positive. Her SFEMG showed prolonged jitter
with positive RNS study. Her blood tests revealed hypo-oes-
trogenemia with a post-menopausal range of both FSH and
LH levels. Her chest CT revealed a thymic mass, for which
thymectomy was performed. The histology concluded that the
resected tissue was follicular thymic hyperplasia. She regained
menses 20 months after thymectomy, and her symptoms of MG
were controlled with a low dose of pyridostigmine.

Human ovaries have long been recognised as a target for
autoimmune attacks leading to ovarian dysfunction, especially
premature ovarian failure (POF). POF is heterogeneous and
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can be due to other causes such as environmental factors,
genetic aberrations, and metabolic conditions. Up to 20% of
patients with POF are reported to have concomitant autoim-
mune conditions such as adrenal insufficiency, thyroiditis,
and/or diabetes mellitus [3].

POF is also well known as a part of autoimmune polyglan-
dular syndrome. Myasthenia gravis (MG) is an autoimmune
disorder with autoantibodies against the acetylcholine re-
ceptor (AChR) most commonly found. These autoantibodies
are detected in up to 90% of MG patients. Other antibodies
found in MG are directed to muscle-specific receptor tyrosine
kinase (MuSK), which is a transmembrane component of the
postsynaptic neuromuscular junction, and to lipoprotein-re-
lated protein 4 (LRP4), which is an agrin receptor needed
for agrin-induced activation of MuSK and AChR clustering
and neuromuscular junction formation. Only a minority
of MG patients are seronegative. It has been reported that
MG patients might have an increased number of oestrogen
receptors a in thymocytes and peripheral T lymphocytes [4].
This finding could propagate the development of POE. It has
been hypothesised that AChR could exist in the ovaries, and
that cross-reactivity with antibodies to the muscles and AChR
could explain POF associated with MG [5]. Autoimmunity is
further strengthened by the presence of anti-ovarian antibod-
ies (AOA) found in three patients with MG and POF [6, 7].

Interestingly, in our literature review, one patient was
found to have autoantibodies directed to the follicle-stim-
ulating hormone, and another patient had autoantibodies
against the luteinising hormone [1, 8]. AOA were not tested
in our two cases as the test is not available in our country,
which is a limitation of our study. However, the significance
of the presence of circulating AOA and their predictive value
in diagnosing POF are matters for discussion.

Both our cases presented with secondary amenorrhoea
preceding MG, with no other associated autoimmune condi-
tion. One of our patients resumed her menses after thymecto-
my, which accords with the cases published by Bateman and
Cakir [5, 9]. This indicates that the thymus might play a role in
the pathogenesis of both conditions, which are already known
to be a source of driving autoimmunity. AChR autoantibodies
are thought to originate from the hyperplastic germinal cen-
tres in the thymus. This could well explain why most of the
reported cases, including our two, are AChR positive where
a causal link is observed. Genetic factors may contribute to
the pathophysiology of immune-mediated diseases, namely
the human leukocyte antigen (HLA) types. For instance, HLA-
DR3 is significantly associated with POF as well as with MG
[10]. A summary of our patients and other published cases is
appended to this article (Tab. 1).

In conclusion, there is a causal link between MG and POF,
the occurrence of which is not purely coincidental. This is
based upon the presence of autoantibodies, and the resolution
of amenorrhoea after thymectomy or immunotherapy in some
cases. Further large-scale studies are required in order to pro-
vide better insights into the pathogenesis of both these diseases.

Conflict of interest: The authors declare that they have no
conflict of interest.

Ethical approval: This study was conducted in accordance with
the ethical standards of the institutional research committee and
with the 1964 Helsinki Declaration and its later amendments.
Informed consent: Informed consent was obtained from both
patients in this study.

References

1. Ryan MM, Jones HR. Myasthenia gravis and premature ovarian failure.
Muscle Nerve. 2004; 30(2): 231-233, doi: 10.1002/mus.20067,
indexed in Pubmed: 15266640.

2. Ebrahimi, M. and F. Akbari Asbagh, The role of autoimmunity in pre-
mature ovarian failure. Iran J Reprod Med, 2015. 13(8): p. : 461-72.

3. Komorowska B. Autoimmune premature ovarian failure. Prz Menopau-
zalny. 2016; 15(4): 210-214, doi: 10.5114/pm.2016.65666, indexed
in Pubmed: 28250725.

4. Nancy P, Berrih-Aknin S. Differential estrogen receptor expression in
autoimmune myasthenia gravis. Endocrinology. 2005; 146(5): 2345-
2353, doi: 10.1210/en.2004-1003, indexed in Pubmed: 15661863.

5. Bateman B, Nunley W, Kitchin J. Reversal of apparent premature ova-
rian failure in a patient with myasthenia gravis. Fertility and Sterility.
1983; 39(1): 108-110, doi: 10.1016/s0015-0282(16)46768-3.

6. Williamson H, Phansey S, Mathur S, et al. Myasthenia gravis, pre-
mature menopause, and thyroid autoimmunity. American Journal of
Obstetrics and Gynecology. 1980; 137(8): 893-901, doi: 10.1016/
$0002-9378(16)32829-0.

7. LiYi, Xiao Bo, Xiao L, et al. Myasthenia gravis accompanied by prema-
ture ovarian failure and aggravation by estrogen. Intern Med. 2010;
49(6): 611-613, doi: 10.2169/internalmedicine.49.2737, indexed in
Pubmed: 20228602.

8. HKuki S. Myasthenia Gravis and Premature Ovarian Failure. Archi-
ves of Internal Medicine. 1981; 141(9): 1230, doi: 10.1001/archin-
te.1981.00340090126030.

9. Cakir ED, Ozdemir 0, Eren E, et al. Resolution of autoimmune oophori-
tis after thymectomy in a myasthenia gravis patient. J Clin Res Pediatr
Endocrinol. 2011; 3(4): 212-215, doi: 10.4274/jcrpe.378, indexed in
Pubmed: 22155465.

10. Walfish PG, Gottesman IS, Shewchuk AB, et al. Association of prema-
ture ovarian failure with HLA antigens. Tissue Antigens. 1983; 21(2):
168-169, doi: 10.1111/j.1399-0039.1983.tb00386.x, indexed in
Pubmed: 6601866.

11. Chung TK, Haines CJ, Yip SK. Case report: spontaneous pregnancy
following thymectomy for myasthenia gravis associated with prema-
ture ovarian failure. Asia Oceania J Obstet Gynaecol. 1993; 19(3):
253-255, doi: 10.1111/j.1447-0756.1993.tb00382., indexed in
Pubmed: 8250758.

12. Liu X, Li R, Jing Y. Resolution of primary ovarian insufficiency after cor-
ticosteroid administration in a myasthenia gravis patient: Report and
minireview of the literature. Neurol India. 2018; 66(6): 1807-1810,
doi: 10.4103/0028-3886.246274, indexed in Pubmed: 30504586.

13. Cao L, Liu W, Zhu Z. Clinical characteristics and relationship be-
tween myasthenia gravis and premature ovarian failure: re-
port of two cases. J Int Med Res. 2019; 47(8): 3992-3997, doi:
10.1177/0300060519863525, indexed in Pubmed: 31342860.

14. AlAsiri SA. Primary ovarian insufficiency and myasthenia gravis. Pak
J Med Sci. 2020; 36(3): 586-587, doi: 10.12669/pjms.36.3.2124,
indexed in Pubmed: 32292477.

www.journals.viamedica.pl/neurologia_neurochirurgia_polska 235


http://dx.doi.org/10.1002/mus.20067
https://www.ncbi.nlm.nih.gov/pubmed/15266640
http://dx.doi.org/10.5114/pm.2016.65666
https://www.ncbi.nlm.nih.gov/pubmed/28250725
http://dx.doi.org/10.1210/en.2004-1003
https://www.ncbi.nlm.nih.gov/pubmed/15661863
http://dx.doi.org/10.1016/s0015-0282(16)46768-3
http://dx.doi.org/10.1016/s0002-9378(16)32829-0
http://dx.doi.org/10.1016/s0002-9378(16)32829-0
http://dx.doi.org/10.2169/internalmedicine.49.2737
https://www.ncbi.nlm.nih.gov/pubmed/20228602
http://dx.doi.org/10.1001/archinte.1981.00340090126030
http://dx.doi.org/10.1001/archinte.1981.00340090126030
http://dx.doi.org/10.4274/jcrpe.378
https://www.ncbi.nlm.nih.gov/pubmed/22155465
http://dx.doi.org/10.1111/j.1399-0039.1983.tb00386.x
https://www.ncbi.nlm.nih.gov/pubmed/6601866
http://dx.doi.org/10.1111/j.1447-0756.1993.tb00382.x
https://www.ncbi.nlm.nih.gov/pubmed/8250758
http://dx.doi.org/10.4103/0028-3886.246274
https://www.ncbi.nlm.nih.gov/pubmed/30504586
http://dx.doi.org/10.1177/0300060519863525
https://www.ncbi.nlm.nih.gov/pubmed/31342860
http://dx.doi.org/10.12669/pjms.36.3.2124
https://www.ncbi.nlm.nih.gov/pubmed/32292477

	_GoBack

