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Q: What are the treatment options
for myasthenia gravis if first-line

agents fail?

A. If the patient with myasthenia gravis (MG)
® has been taking adequate doses of a first-line
medication, typically pyridostigmine, for a sufficient
duration but without significant efficacy, or has expe-
rienced substantial adverse effects, it may be time to
consider immunosuppressive therapy. In 5% to 20%
of patients, there may be suboptimal efficacy or pro-
hibitive adverse effects with high-dose corticosteroid
therapy over a period of a few weeks to 3 months.'"
For these patients, nonsteroidal immunosuppressive
therapy should be considered early instead of con-
tinuing high-dose corticosteroids for a longer dura-
tion. A targeted examination will help determine if
pyridostigmine or other treatment has failed.

MG, the most common disorder of neuromuscular
junction transmission, results from an antibody-me-
diated attack against postsynaptic components of the
neuromuscular junction. Clinical manifestations are
typically categorized into generalized MG (GMG)
or ocular MG subtypes. Acetylcholine receptor
(AChR) antibodies are the most common, and the
condition is referred to as AChR antibody-positive
MG (AChR+MGQG). Other antibodies have been
identified, including those against muscle-specific
tyrosine kinase (MuSK) and lipoprotein recep-
tor-related protein 4 (LRP4). Antibody seroneg-
ativity occurs in fewer than 10% of GMG patients
and fewer than 50% of patients with ocular MG.*
Treatment recommendations are similar for seropos-
itive AChR, seropositive LRP4, and seronegative
GMG, while there are important clinical differences
and specific treatment considerations with MuSK
antibody-positive MG.

doi:10.3949/ccjm.90a.22022

This discussion focuses on AChR+MG, which
accounts for about 85% of patients with GMG.*

I FIRST-LINE THERAPY: PYRIDOSTIGMINE

First-line pharmacologic management of AChR+MG
is symptomatic treatment with acetylcholinesterase
inhibitors, and pyridostigmine is the only agent used
routinely in the clinical setting. Corticosteroids are
also used, mainly in patients with marked weakness
or poor response to pyridostigmine. When pyrido-
stigmine doses exceed 120 mg every 3 hours, or a total
daily dose of 960 mg, adverse effects including risk of
cholinergic crisis tend to outweigh benefits. However,
if a patient needs more than 240 mg of pyridostigmine
per day, it is usually beneficial to move on to immuno-
therapy. Patients with limited symptoms such as mild
ptosis and facial weakness who respond well to pyr-
idostigmine may not need immunosuppressive agents
or thymectomy* (considered a first-line therapeutic
option for certain patients with AChR+MG without
thymoma).’

Complete stable remission in MG is typically
defined as 1 year with no signs or symptoms of MG
without therapy, although some isolated weakness
of eyelid closure is generally considered acceptable.
Given the difficulty of achieving complete stable
remission, an international consensus panel has pro-
posed minimal manifestation status or better with
only mild adverse effects as a reasonable therapeutic
goal.” Minimal manifestation status is characterized as
no functional limitations but some muscle weakness
on examination.
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TABLE 1

Ranking of therapies for acetylcholine receptor antibody-positive generalized

myasthenia gravis

First-line

Methotrexate, tacrolimus,® eculizumab, ravulizumab,© efgartigimod,< plasmapheresis

Third-line
Fourth-line Rituximab, cyclosporine®
Fifth-line Cyclophosphamide

aFor certain patients with acetylcholine receptor antibody-positive generalized myasthenia gravis without thymoma (see reference 5).

®May be considered as an early treatment option, depending on clinical context.

‘Newer agents with emerging data; may be considered as early treatment option for refractory acetylcholine receptor antibody-positive generalized myasthenia

gravis, but cost may be prohibitive.

Il MANAGING CORTICOSTEROID THERAPY

Corticosteroids have been shown in several studies,
including 2 controlled trials, to be effective in MG
treatment.* The typical starting daily dose for pred-
nisone is 20 to 60 mg, with the lower-range doses
used for patients with mild to moderate symptoms.
Depending on the treatment response and tolerance
profile, the dose may be increased by 10 mg per day
every 1 to 2 weeks, up to about 60 mg daily. An alter-
native high-dose regimen consists of prednisone 1.0 to
1.5 mg/kg/day, but usually not exceeding 100 mg/day.®

Close monitoring is essential when patients
start corticosteroids

Given the many potential adverse effects of long-
term corticosteroid therapy, prednisone is carefully
tapered to the lowest effective dose that maintains
therapeutic benefit. Weaning should be started when
MG symptoms have significantly improved but need
not wait until maximal efficacy is reached. In most
patients, improvement is achieved after several weeks
of higher-dose corticosteroids. Weaning starts with
a slow taper, ie, a dose reduction of 5 to 10 mg per
month, until a daily dose of less than 5 mg is reached.
At that point, a very slow taper of 1 mg per month
may help to avoid relapse.’

The preferred goal of minimal but effective predni-
sone dosing is less than 7.5 mg daily, as this avoids most
adverse effects of long-term corticosteroid use.*’ When
a patient needs maintenance prednisone dosing greater
than 7.5 mg daily, other nonsteroidal immunosuppres-
sive therapies should be considered. Steroid “dipping” is
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Based on information in references 5 and 6.

a well-described phenomenon of paradoxical worsening
of symptoms in some MG patients, with manifestations
that range from mild symptoms to, less commonly, respi-
ratory failure. Accordingly, close monitoring is essential
when patients start corticosteroids, especially high-dose
regimens.

I ASSESSING THERAPEUTIC FAILURE

If the patient has been taking adequate doses of first-
line medications (Table 1)%° for a sufficient duration
but without significant efficacy or has experienced
substantial adverse effects, it may be time to consider
nonsteroidal immunosuppressive therapy. A targeted
examination will help determine if treatment has
failed. For example, worsening fatigable weakness
in the limbs and the craniobulbar and respiratory
muscles despite standard treatment is an indica-
tor that pyridostigmine and corticosteroids are not
controlling MG deficits. Fatigable weakness in MG
typically has a diurnal pattern, worsening in the eve-
ning. In general, weakness predominates in proximal
muscles, which may mimic a myopathy, but weakness
is typically exacerbated with repetitive or sustained
action and improves with rest.

Significant  breakthrough symptoms warrant
prompt follow-up to look for corroborating signs of
uncontrolled MG. In addition to the standard exam-
ination, other key components should be included
(Table 2) to rule out an impending myasthenic cri-
sis—a life-threatening exacerbation that may neces-
sitate intubation or mechanical ventilation. Compo-
nents of the examination include the following:

e Neck flexion strength, measured by having the
patient push the forehead forward against the
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TABLE 2

Clinical features of fatigable weakness in myasthenia gravis by region of involvement

Muscle group/region

Manifestation of fatigable weakness in myasthenia gravis

Ocular Fluctuating ptosis (often asymmetrical, worsened by sustained upgaze) with or without
variable diplopia
Ptosis may improve with application of an ice pack to the eyes, ie, the bedside ice-pack test
Bulbar Dysarthria with or without dysphonia; worse at the end of long conversations, when
especially nasal-sounding, “mushy,” or “wet" speech is significant
Painless dysphagia, which may include nasal regurgitation, sialorrhea, and frequent
throat-clearing, with or without coughing; may range from weak to frank choking
Masticatory or chewing weakness; when severe, the mouth may hang open, and the
patient may use a hand to close or manipulate the jaw
Facial Bilateral weakness with “sagging and expressionless” face and a horizontal smile
Inability to close eyes firmly
Drooling from poorly sealed lips
Inability to whistle, pucker lips, or use a straw
Axial Weak flexion or extension of the neck, “dropped” head when severe

Occasional stooped posture with anteroposterior truncal flexion (camptocormia) or
lateral trunk flexion (“Pisa syndrome”)

Weakness that affects proximal more than distal upper and lower limb groups

Difficulty getting up from low-seated positions, using arms for overhead activities like
washing hair; worse with repeated and sustained actions

Respiratory Orthopnea

Dyspnea on exertion or with increased intra-abdominal pressure as when bending
forward to tie shoelaces, or when trunk is immersed in a pool

Classic features of accessory respiratory muscle use during respiratory distress may
be blunted with significant myasthenic weakness of these muscles

Decreased counts (< 20) on a single-breath counting test suggest significant
respiratory muscle weakness and risk for respiratory failure

clinician’s hand, while the clinician provides resis-
tance. Scoring is based on the conventional Med-
ical Research Council scale for muscle strength.!®
Neck flexion as well as shoulder external rotation
correlate well with respiratory muscle strength.

e Single-breath counting test, a measure of respira-
tory muscle strength. The patient counts aloud at a
pace of no more than 1 to 2 counts per second, and
the clinician records the highest number reached
on a single exhaled breath. A count less than 20
correlates with low forced vital capacity, respiratory
muscle weakness, and risk for respiratory failure.!!

¢ Bulbar weakness leading to accumulated salivary
and oropharyngeal secretions, which may inter-
fere with speech and swallowing. The patient may
have nasal-sounding or “mushy” speech, especially
at the end of long conversations. There may be
frequent throat-clearing and chewing weakness.
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Notably, pulse oximetry is not a reliable indicator
of impending neuromuscular respiratory failure. The
problem is not diffusion abnormality across respira-
tory membranes but rather carbon dioxide retention
due to impaired ventilation. Generally, oxygen sat-
uration drops only when neuromuscular respiratory
impairment is well advanced.

I ASSESS FOR MYASTHENIC CRISIS

A patient who has features of impending myasthenic
crisis such as breathing abnormalities requires prompt
admission, possibly to the intensive care unit. Rescue
treatments including plasma exchange or intravenous
immunoglobulin will likely be needed.

Before appropriate treatment can be started, it is
necessary to determine whether breathing abnormal-
ities are due to MG or to another cause such as under-
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lying heart failure, chronic obstructive pulmonary
disease, asthma, or pneumonia. Breathing impairment
in MG typically manifests with prominent ortho-
pnea, ie, difficulty breathing when lying flat. Breath-
ing difficulty may be exacerbated when the trunk is
immersed, as in a pool, or when the patient bends
over as when tying shoelaces, because the weakened
diaphragm is unable to counteract upwardly displaced
abdominal contents. Dyspnea on exertion that is dis-
proportionate to other symptoms, lower-extremity
swelling, venous distention, and adventitious breath
sounds like rales, wheezing, and rhonchi on ausculta-
tion can point to other non-MG causes.

I WHEN TO CONSIDER NONSTEROIDAL
IMMUNOSUPPRESSIVE THERAPY

Response to corticosteroid therapy in MG is classified
as good or poor. A good response is characterized by a
smooth response to moderate-dose (about 10-30 mg
prednisone daily) or high-dose (about 40-60 mg or
more prednisone daily) therapy, with remission main-
tained after tapering to low-dose prednisone without
the need for nonsteroidal immunosuppressive therapy.

For the 5% to 20% of MG patients with a poor
response after several weeks to 3 months of high-dose
therapy,'” rather than continue high-dose cortico-
steroids, nonsteroidal immunosuppressive therapy
should be considered. This therapy is often started
before or at the start of steroid weaning. Current
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agents generally allow for long-term adequate MG
control, often minimize the need for pyridostigmine,
and spare the patient the adverse effects of high-dose
or long-term corticosteroid therapy. For MG patients
who are refractory to treatment or who require more
complex treatment strategies (beyond first-line
agents), early input from a neurologist specializing in
neuromuscular medicine and with MG expertise is
highly recommended.

I MONITORING TREATMENT

Immunosuppressive therapy in MG is usually asso-
ciated with decreased pathologic antibody levels,
but there are no evidence-based recommendations
for routine measurement of these during treatment.
Some data suggest that high antibody levels predict
a more severe disease course.'” However, there is sig-
nificant heterogeneity of clinical features, treatment
response, and disease course among patients with
comparable antibody levels. Similarly, routine use of
electrodiagnostic testing to monitor MG treatment is
not well supported. Ultimately, MG disease activity
is more reliably assessed clinically, so close follow-up
and serial examinations are key. [
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