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Abstract

Introduction: The objective of this study was to review the literature and analyze the clinical presentation and response to therapy of late onset myasthenia gravis
(LOMG) in our center.

Methods: Previous reports of LOMG and the records of 24 cases of LOMG seen in our neuromuscular clinic were reviewed, and the demographic data, clinical
presentations, and responses to therapy were studied. The definition of LOMG's age of onset varies, but we have defined the cases in our center as LOMG when
symptoms first appear at 65 years of age or older.

Results: In our center, the age range was 65-82 years--the male sex predominated in 16 patients (67%) while 8 patients (33%) were women; the presenting
symptom was ocular in 12 patients (50%), generalized (not confined to a specific muscle group) in 7 (29%), and bulbar in 5 (21%); this is similar to statistics reported
previously. The most common comorbidities were diabetes, essential hypertension, and thyroid disease. The treatment consisted of acetylcholinesterase inhibitors
(monotherapy) in two patients; prednisone plus acetylcholinesterase inhibitors were administered in 20 patients (83%); 17 subjects (71%) needed immunosuppression
with azathioprine / mycophenolate mofetil (due to lack of response or for steroid sparing). Ten patients (42%) in our center required plasma exchange or intravenous
immunoglobulin infusions; thymectomy was performed in three cases, and one of these had a thymomay; otherwise, no patients experienced thymic hyperplasia.

Conclusions: As in the literature, we found LOMG to have a clear male predominance; ocular presentation was the most common manifestation. Clinically, antibody
positivity and response to therapy in LOMG were similar to younger myasthenia patients (non-LOMG patients) as evidenced by previous studies. Thymoma was rare.

Introduction

Myasthenia gravis is an autoimmune disease of the neuromuscular
junction caused by antibodies and autoreactive T cells that attack the
acetylcholine receptors (AChR) thus blocking and degrading these
receptors with the formation of complement attack complexes [1-
3]. Other pathogenic mechanisms include antibodies against post-
synaptic proteins such as muscle-specific kinase (MuSK) [4], but in
about 10% to 15% of cases, no antibodies have been demonstrated
[5]; those cases are labeled sero-negative. Recently, antibodies against
other neuromuscular junction proteins such as agrin and lipoprotein
receptor-related protein 4 (LRP4) have been reported in double sero-
negative cases [6]. There are no reports of the incidence of these
antibodies in LOMG.

Neuromuscular junction disorders affect approximately 100,000
people each year, and myasthenia gravis is the most common
disease of the neuromuscular junction. Myasthenia is responsible for
approximately 75% of these 100,000 patients, and it primarily affects
young women [7,8]. Frequently these patients, particularly the younger
ones, have thymic hyperplasia [7,9] and the HLAB8D?3 antigen [9]. The
disease can also occur in older persons with less sex predominance and
a weaker association with HLAB8D?3 [10].

An increasing incidence of myasthenia in older patients (LOMG)
has been reported [10-14], but not all studies concurred with this
finding [15], and the cutoff age for classification of LOMG varies from
study to study making the assessment of incidence difficult [10,12-
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14,16-27]. Recognition of LOMG, however, is important; there are
significant therapeutic implications regarding misdiagnoses [16-18].
There may be a decreased incidence of thymic enlargement in LOMG,
and patients may not benefit from thymectomy [19,20]. Management
of LOMG is further complicated by the advanced age of the population;
these patients also tend to have more comorbidities and are on more
maintenance medicines with complications to therapy; furthermore,
they are usually worse surgical candidates [21]. Older patients have
been reported to require less aggressive immunotherapy [22].

We reviewed the literature and performed a retrospective study
of LOMG in our medical center using the cutoff age of onset at 65 to
determine the clinical characteristics, sex predominance, presence of
thymic hyperplasia, and response to and complications of therapy.

Materials and methods

The records of patients diagnosed with myasthenia gravis seen in
our clinics from January, 2010 to March, 2015 were reviewed. A total
of 98 cases were identified, and of these, 24 were 65 years old or greater
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at the time of clinical presentation. The diagnosis of myasthenia gravis
in all of these patients was made by clinical features, antibody titers,
electrophysiology and edrophonium testing. We studied the incidences
of race, sex, ages at onset, antibody presentations, and the presence
of thymic pathologies. We also studied the responses to treatment,
complications, and prognoses, and we compared the findings with
those reported in the reviewed literature.

Results

We identified a total of 24 LOMG patients out of 98 (24.4%), and
there was a male predominance of 16 males (67%) and 8 females (33%).
A higher female incidence has been reported by others [23], but most
of the literature reported male predominance in LOMG. The age range
was 65 to 82 with mean age of onset at 68. One patient was over 80
years of age. The initial presentation was ocular in 12 patients (15%),
generalized in 7 (29%), and one patient presented with bulbar symptoms
at age 82 (Figure 1). Eighteen (75%) patients were AChR antibody
positive, 3 (12.5%) were MuSK antibody positive, and 3 (12.5%) were
double negative (Figure 2). All had generalized myasthenia during the
evaluation. The most common comorbidities identified in our study
were diabetes, essential hypertension, and thyroid disease. Thymoma
was identified in one patient (4.2%) which is lower than reported by
others in LOMG [18]. No thymic enlargement was seen on computed
tomography (CT) scans, and no thymic hyperplasia was seen on
pathology reports after surgery in 2 patients (8.3%) who underwent
thymectomy selectively. Of the 24 patients, 3 died (mortality 12.5%,
higher than the reported overall mortality): 2 of sepsis and 1 of
disseminated thymoma.

Treatment consisted of only acetylcholinesterase inhibitors in
two patients. Prednisone was added in 20 (83%); 18 (75%) needed
immunosuppression with azathioprine and mycophenolate mofetil
due to lack of response or for steroid sparing; 10 (42%) required plasma
exchange or intravenous inmumoglobulins infusions (Figure 3) while
remaining on steroids.

Discussion

We found an incidence of 24.3% of LOMG of the total number of
myasthenia gravis patients seen in our center. This is similar to that
reported in the literature [10-14]. There was clear male predominance
(67%); no sex predominance has been reported by others, but this is
likely related to the cutoff age of 35 years old used to define LOMG
[5,24]. The incidence of MuSK antibody positivity was 14.5% while
others have reported an incidence to 23% to 38% [4,25]. We found an
incidence of double sero-negativity to be 12.5%--this has been reported
to be 10-15% in previous reports [5]. Others have reported an increased
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Figure 1. Presenting symptoms.
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Figure 2. Antibody testing.
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Figure 3. Treatment modalities.

incidence of anti-titin and anti-ryanodine receptors in LOMG [28,29].
we did not analyze this nor test for agrin or LRP4 antibodies.

The thymus gland has been implicated in the pathogenesis of MG,
but we did not find thymic enlargement radiologically or hyperplasia
pathologically in two patients who underwent thymectomy, and we
found only one patient with thymoma.

It appears that LOMG is somewhat different from early onset MG
because of male predominance, less incidence of thymic hyperplasia,
and the lack of association with the HLAB8D3. There seem to be
immunological differences between early and LOMG, and, in the latter,
there is an association with the HLADRB1*15:01 antigen as cited in
previous reports; association studies of the major histocompatibility
complex (MHC) region detected association with the HLAA, MHC
class 2, HLAS, and MHC class III [22]. This was not studied in our
population.

The response to medical treatment in our cases was excellent and
similarly has been reported [13,26,30]. Thymectomy has been shown to
be safe and effective in the elderly while others have reported thymic
hyperplasia in older patients [19,20]. A recent multi-center study
clearly demonstrated the benefit of thymectomy in myasthenia gravis;
in this study, however, there was no clear benefit when the procedure
was performed in patients older than 50 years old [23,31,32].

In conclusion, LOMG has a clinical presentation similar to early
onset myasthenia, but some differences existincluding alower incidence
of thymic hyperplasia and a better response to therapy in LOMG
patients. Confounders in this older population are complications
with treatment due to age. We conclude that thymectomy could
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be considered in LOMG only if there is radiological evidence of an
enlarged thymus on CT or MRIL
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