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ABSTRACT

The 2025 update of the Association of British
Neurologists guidelines for the management

of autoimmune myasthenia gravis (MG)
emphasises several points that are distinct from
the 2015 guidelines based on recent research
and publications. The main differences from the
previous guidelines are: (1) The recommendation
to prescribe daily steroids rather than the
alternate day regimen is now standard practice.
(2) There is a clear emphasis on the beneficial
effects of early thymectomy. (3) Randomised
controlled trial evidence now supports early

use of rituximab (within 1 year of generalised
disease onset), although the evidence is less
robust, but still likely to be useful, in established
treatment-refractory MG. (4) Finally, several
clinical trials have been published for newer
targeted therapies in MG, predominantly those
that inhibit the complement and neonatal Fc
gamma receptor pathways, the roles of which
are being slowly established especially in patients
unresponsive to conventional therapy.

INTRODUCTION

The previous Association of British
Neurologists (ABN) myasthenia gravis
(MG) guidelines, published in 2015,
were based on evidence where avail-
able, and expert opinion.? Several recent
MG guidelines have been published
by other national MG societies.”™ It is
therefore appropriate to revise the ABN
MG guidelines to reflect current prac-
tice and review future opportunities."
T Therefore, where the evidence base is
too limited, where there is a range of
treatment options or when the disease is
difficult to manage, the guidelines direct

,'% Jennifer Spillane, "2

the managing neurologist to seek the
advice of a neurologist with a specialist
interest in MG. (See Acknowledgements
and Author note for how the guidelines
were developed).

MG symptoms are variable, so patients
are best managed as far as possible by
using a multidisciplinary team (MDT)
approach. An MG specialist nurse or
neuromuscular advisor/nurse, if avail-
able, can benefit patient care. All patients
should be given contact details of the
appropriate clinical team members in
case of clinical deterioration and should
be directed to literature (including drugs
to avoid, driving licence regulations,
etc), produced by reputable patient asso-
ciations, for example, Myaware (www.
myaware.org)’ in the UK (superscripts
(in roman numerals) correspond to the
numbers in online supplemental table 1).

These guidelines can only offer sugges-
tions on how to manage common clinical
scenarios. This document is intended to
offer guidance to general neurologists—it
can be followed closely or used flexibly,
depending on the level of clinical expe-
rience and the patient circumstances. It
also gives brief information on newer
therapies that are likely to be used in
the specialist setting. Figure 1 shows a
suggested algorithm.

The UK Medicines and Healthcare
products Regulatory Agency (MHRA)
regularly updates advice on the use of
a range of medications. Please refer to
contemporaneous advice on the uses and
interactions of the medications discussed
in these guidelines. This guideline does
not cover related conditions such as
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Clinical suspicion of Myasthenia Gravis

2

Check AChR antibodies; if negative test MuSK antibodies
If both negative test other antibodies using CBA

D on RNS and pi ged jitter on helpful, ially if gati
Thymus imaging S Thymectomy, if:

Thymoma (all)
AChR-MG (<50 yrs age; consider in 50-65 yrs)

AChR antibody positive
LRP4/Seronegative
v

Pure ocular symptoms
Yes No

Ocular MG Generalised MG

‘ Start Pyridostigmine

Symptoms well controlled
with Pyridostigmine?

[ ) o/

Maintain on Any features of

O
Pyridostigmine and Consider generalisation?
optimise dose orthoptics l No

Start Prednisolone protocol

Well controlled [

Taper Prednisolone slowly to the
lowest dose

| Start Pyridostigmine

Symptomatic

Features of impending
myasthenic crisis?

NOT recommended in MuSK-MG

MuSK antibody positive'

l Start Pyridostigmine

Symptoms well controlled and
tolerating Pyridostigmine?

Yes No
( Start

protocol ) [ Consider early PLEX ]

Symp(cmatic[ 1 Well controlled

Consider early use of Rituximab - Taper Prednisolone slowly
1000mg D1 and D14 to the lowest dose
Features of impending
myasthenic crisis?
1 No
Start steroid sparing drugs
(first line - AZA/MMF)

No(

Adequate disease control?
1 Yes

I r':t;ll;gro:e Start steroid sparing drugs
(monitor CD1 9)9 (first line - AZA/MMF)

Admission to intensive care

Adjust dose of steroids
Remove/treat any precipitating factors

Start PLEX or IVIG

No Yes
Reduce Prednisolone
to the smallest dose; .

be withheld temporarily)

may increase (can

Maintenance
Rituximab/PLEX Yes

Adequate disease control?

] -

Adequate disease control?
[
No [

Reduce Prednisolone to the smallest dose;
Consider reducing AZA/MMF after 2-3 years if in remission

Consider second line therapies - CYC/TAC/MTX

Rituximab may be used in AChR-MG’

Regular Plex/IVIG can be an option’

FcRn inhibitors (AChR-MG and MuSK-MG)?

Complement inhibitors (AChR-MG)?

Consider recruiting to clinical trials

Autologous stem cell transplant in exceptional circumstances?

"Recommended time points for regional MDT/specialist myasthenia centre referral

2Specialist centre use only

Figure 1 Suggested algorithm for management of myasthenia gravis. AChR, acetylcholine receptor; AZA, azathioprine; CBA, cell-
based assay; CYC, ciclosporin; FcRn, neonatal Fc gamma receptor; IVIG, intravenous immunoglobulin; LRP4, lipoprotein receptor
related protein 4; MDT, multidisciplinary team; MG, myasthenia gravis; MMF, mycophenolate mofetil; MTX, methotrexate; MuSK,
muscle-specific tyrosine kinase; PLEX, plasma exchange; RNS, repetitive nerve stimulation; TAC, tacrolimus.

Lambert-Eaton myasthenic syndrome or congenital
myasthenic syndromes.

INITIAL ASSESSMENT, INVESTIGATIONS AND
DIAGNOSIS

The first presentation of myasthenia is often fatiguable
weakness presenting usually with ptosis and diplopia.
The symptoms may remain restricted to the ocular'”
muscles or can involve other muscle groups including
bulbar muscles. If MG is strongly suspected but anti-
bodies are negative, please consider other possibili-
ties like a congenital myasthenic syndrome caused by
genetic mutations, or a muscle disorder (eg, mitochon-
drial disorders, oculopharyngeal muscular dystrophy).
A detailed review of the clinical features and differ-
ential diagnoses is described in various other articles
and is beyond the scope of these management guide-
lines.®® Even though tests can help to make the diag-
nosis, they should complement clinical acumen rather
than replace it.

Diagnostic tests

» Acetylcholine receptor (AChR) antibody testing: This is
a first-line investigation for non-urgent patients. Radi-
oimmunoassay and cell-based assays have better sensi-
tivity and specificity than ELISA and should be used
when practically possible.’

» If the AChR antibodies are negative, check for muscle-
specific tyrosine kinase (MuSK) antibodies (many labo-
ratories may test both simultaneously using a fixed
cell-based assay).

» Thyroid function should be performed in all patients.”

» If standard antibody tests are negative and there is a
high index of suspicion, or suspicion of false positivity,
consider sending serum to a specialist neuroimmunology
laboratory (eg, Oxford, UK), for testing using the high-
sensitivity MG antibody cell-based assay panel. This
includes clustered AChR, clustered MuSK and lipopro-
tein receptor-related protein 4.

» Various other antibodies such as striated muscle, titin,
are unlikely to be diagnostically helpful.
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» It is recommended to diagnose seronegative MG only
after all the above tests have been completed (including
cell-based assays).

» Neurophysiology can confirm the diagnosis and should
always be done in patients suspected to have MG but
with no detectable antibodies. Neurophysiology should
be performed by a practitioner with experience of MG.
Repetitive nerve stimulation is the initial test and single-
fibre electromyogram (SFEMG) should be considered
if appropriate expertise is available. To improve the
sensitivity of the test, it is recommended to withhold
pyridostigmine for at least 12 hours before testing.
Neurophysiological tests for neuromuscular junction
disorders can occasionally be abnormal in other condi-
tions such as denervation and myopathies. Symptomatic
muscles should be tested; a normal single-fibre EMG in a
weak muscle would be extremely unusual in a neuromus-
cular junction disorder."’

» Patients with diplopia and ptosis but who have negative
serology and neurophysiology should have a contrast-
enhanced MR brain and orbits (and MR angiography
where appropriate) to exclude structural intracranial or
orbital disease.

» All patients with suspected MG, irrespective of distri-
bution (ocular/generalised) or serology (seropositive/
negative), should have imaging of the thymus to rule
out a thymoma."! The modality (CT or MRI) is best
decided locally, based on radiologists’ expertise. Chest
X-ray alone is insufficient. (See section on “role of
thymectomy”.)

» If tests are negative and MG is still suspected, or if
suspecting a congenital myasthenia syndrome, refer to a
clinician with experience in managing myasthenia (often
referred to in this document as an ‘MG specialist’).

» The edrophonium/Tensilon test is no longer recom-
mended as it can have significant complications including
bradycardia and vomiting. In cases of diagnostic doubrt,
refer to a specialist clinic or centre.

» The ice-pack test is a simple clinical test with high
sensitivity and specificity for the diagnosis of MG.

Box 1 Assessment of disease severity

» Antibody levels are not helpful in monitoring disease
severity.

» Myasthenia gravis-activities of daily living (MG-ADL)
and MG composite scores can help in objectively
assessing disease severity and treatment response.
In clinical trials, a 2-point change in MG-ADL and a
3-point change in MG composite scores are considered
clinically significant.

» MG-ADL score of 01 is often referred to as minimal
symptom expression and is considered a desirable
goal in managing MG.

» There are other ocular MG-specific scores, but these
are still not widely used in routine clinical practice.

Furthermore, Cogan’s eyelid twitch phenomenon may
be present in the ptotic lid.°

» With the increasing use of immune checkpoint inhibi-
tors, there is a small risk of developing a neuromus-
cular transmission defect or MG, often associated with
myositis and myocarditis—the management approach
is very similar to primary autoimmune MG. Although
often more aggressive due to the high mortality, it is best
to follow appropriate guidelines where available and
ideally to discuss with a regional MG specialist. An MDT
guideline is currently being developed.

» Various scores are useful in assessing disease severity (see
box 1).V!

TREATMENT SETTINGS

Choose inpatient care:

For patients with significant/early bulbar symptoms,
low forced vital capacity (less than 30 mL/kg), low single
breath count (less than 25 per minute) or symptoms
of suspected respiratory insufficiency, significant limb
weakness or rapidly progressive deterioration.'! '

Choose out-patient care:
For patients with ocular symptoms, mild-to-moderate
limb weakness (not limiting independent function) or
mild bulbar symptoms.

TREATMENT
If there is a strong clinical suspicion, treatment can be
started before the antibody results are back.

Initial management

» Approximately 50% of patients with ocular MG develop
generalised MG within 2 years and up to 75% within 3
years of disease onset, especially in the AChR seroposi-
tive group (AChR-MG).

» Start pyridostigmine following the protocol (see box 2
‘pyridostigmine protocol’™™) in ocular and mild-to-
moderate generalised MG.

» In patients with AChR-MG and aged under 65 years:
consider thymectomy at presentation'™.

» In symptomatic patients with clear signs of extraocular
muscle weakness despite taking maximal tolerated doses
of pyridostigmine for 4-6 weeks (or earlier if there is
significant peripheral weakness), then start predniso-
lone: see box 3: ‘prednisolone protocol (outpatients)’.
For severe bulbar weakness, see “emergency inpatient
management”.

» Titrate steroids down as per protocol. If a relapse
occurs on a prednisolone dose of 7 mg/day or greater,
consider non-steroidal immunosuppressive therapy.®
This may also be used for patients with steroid-related
side effects on low-dose prednisolone. See section on
“Immunosuppression”.
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Box 2 Pyridostigmine protocol

Initiation:

» Start initially 30 mg (half tablet) three or four times a
day (TDS-QDS); titrate slowly by 30 mg every 2-4 days
to find the lowest effective dose.

» Then titrate if necessary up to 60 mg (one tablet) QDS
over 5-10 days and experiment with timing.

» Increase to 360 mg/day in divided doses if required.
Doses above 360 mg/day rarely produce additional
benefit. The duration of action of each dose varies,
and some patients require five or six divided daily
doses. Requirements of pyridostigmine over 300 mg
a day should prompt a quick review and introduction/
escalation of additional treatment (typically
prednisolone). Refer to or discuss with a myasthenia
gravis (MG) specialist clinic rather than relying on
escalating doses of pyridostigmine.

Take care in the elderly or those with significant cardiac

history, asthma or patients who take beta-blockers (which

should be cautiously used in MG), or when there is an elec-
trolyte imbalance. Check ECG before starting pyridostig-
mine.

Management of cholinergic side effects (diarrhoea,

muscle cramps): propantheline, mebeverine,

loperamide.

Withdrawal:

» If pyridostigmine monotherapy: use lowest effective
dose.

» If asymptomatic only after introducing prednisolone/
other immunosuppression, taper slowly at 30-60
mg per week, until withdrawn, or until identifying
the lowest effective dose. Some patients may choose
to remain on pyridostigmine or use it as and when
required.

Note: Patients with muscle-specific tyrosine kinase (MuSK)
antibodies (MuSK-MG) may not respond as well to or tolerate
pyridostigmine

Ocular myasthenia resistant to treatment

Some patients fail to respond to pyridostigmine and
prednisolone. A small minority of patients may have
milder symptoms and may not be suitable for long-
term treatment with pyridostigmine or prednisolone,
to minimise side effects. Serial monitoring with an
orthoptist can be very helpful, since selected patients
may do well with a prism, patch or a frosted lens to
manage their diplopia. Ptosis props or Lundie loops
may help some patients with ptosis. Squint surgery and
botulinum toxin treatment should be avoided. If there
is doubt, discuss these options with an MG specialist.

Patients who fail to achieve minimal symptom expression
with prednisolone

There are several reasons why some MG symptoms do
not respond to steroids:

ABN Guidance

Box 3 Prednisolone protocol (outpatients)

Initiation:

» Start 5-10 mg daily*' and increase by 5 mg every 3-5
days until symptoms improve with an initial target
dose of 20 mg/day for ocular MG or 30 mg/day for
generalised MG.

» Sometimes a further titration is required to a
maximum dose of 0.5 mg/kg/day (not more than 30
mg/day) for ocular MG, and up to 1 mg/kg (not more
than 60 mg/day) for generalised MG; such patients are
best discussed with an MG specialist.

» Refer to local guidelines for bone and gastric
protection and pneumocystis pneumonia prophylaxis.

» It is recommended to check HbA1c and lipid profile
before starting, and periodically during treatment,
instituting appropriate management as necessary.

Maintenance dosing:
Once a patient with MG has achieved remission, consider
withdrawing pyridostigmine to ensure the patient is in remis-
sion. Prednisolone should be continued for 4 weeks at the
dose that achieved remission and then titrated down slowly
seeking the lowest effective dose. The optimal titration
regimen has not been formally established but an example
of a reasonable regimen is outlined below. This may need
to be modified depending on comorbidities and steroid side
effects. Patients should be advised that they should notify
their neurology team as soon as they start to notice a recur-
rence in their MG symptoms as the dose is reduced.

» After 4 weeks of minimal effective dose of
prednisolone, reduce the daily dose by 5 mg every 2—4
weeks down to 20 mg per day.

» Then reduce the daily dose by 2-2.5 mg every 2—4
weeks down to 10 mg per day.

» Once the dose is below 10 mg per day, reduce by 1
mg/month, aiming for a maintenance dose of 5 mg/
day if possible.

» It is sometimes possible to wean prednisolone
altogether, but this requires careful monitoring, and
the patient should be counselled appropriately.

» A steroid dose requirement of 7 mg/day or more is
an indication to introduce additional non-steroidal
immunosuppression, and to consider steroid side
effects and other comorbidities.

» Early introduction of steroid-sparing medication (eg,
azathioprine, mycophenolate mofetil, methotrexate or
calcineurin inhibitors) should be considered in patients
with significant steroid side effects and/or those with
significant comorbidities such as diabetes mellitus or
obesity.

» Should myasthenic symptoms recur, follow guidance
for myasthenic relapse (see section on ‘Assessment and
management of the relapsing patient with myasthenia’).

» Non-specific fatigue is not an indication to increase
steroid dose.

Continued
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Box 3 Continued

» Patients with MG who remain symptomatic at
3 months and need more than 30 mg/day of
prednisolone (or who cannot bring down the
maintenance steroid dose below 7 mg/day even
with adequate dose and duration of non-steroidal
immunosuppressants) should be discussed with the
regional MG specialist clinic.

» Patients taking steroids should be given an alert card™"
to indicate they are being prescribed steroids (or
this information should be amalgamated with their
myasthenia alert card). There should be dialogue with
other specialties when other comorbidities require
steroid dose changes in a different regimen format
than that usually considered for MG.

» Slow treatment response: patients should continue ster-
oids at an optimal dose (see section on steroids) for at
least 2-3 months before concluding that steroids are not
going to induce remission.

» Underdosing: ensure the patient has reached an appro-
priate target dose.

» Some patients find steroids are not effective treatment
for their MG. When this is the case, the advice of an MG
specialist should be sought.

ROLE OF THYMECTOMY IN MYASTHENIA
GRAVIS

Summary of thymectomy in myasthenia gravis

» Thymectomy is recommended for all acetylcholine
receptor (AChR) antibody-positive patients aged below
50 years.

» Thymectomy should be discussed in patients with
AChR-myasthenia gravis (MG) aged 5065 years.

» Thymectomy should be offered irrespective of the
radiological appearance of the thymus, and as early in
the disease course as possible in AChR-MG.

» Thymectomy should be done in all patients with
thymoma (irrespective of antibody status).

» Thymectomy for non-thymoma is preferably done
within 2 years of diagnosis, but can be considered
later if there are high steroid requirements despite
appropriate dose and duration of non-steroidal
immunosuppressants.

» Minimally invasive surgery is preferable, with video or
robot-assisted thoracoscopic thymectomy offered to
all patients unless there are specific contraindications.

» Optimum control of MG should be achieved before
elective thymectomy.

» Thymectomy (unless thymoma) is not indicated in
muscle-specific tyrosine kinase MG.

> Anaesthetic guidelines can be accessed via www.
orphananesthesia.eu

Thymectomy for thymoma

All patients with thymoma should be offered thymec-
tomy. Refer to a thoracic surgeon experienced in
this procedure, with the support of an appropriately
skilled anaesthetist. Thymectomy is best done in a
hospital with immediate access to a neurology team
with experience in MG because of the risk of perioper-
ative complications. Optimum control of MG should
be achieved before thymectomy even at the expense
of a delay in surgery. All MG medications should be
continued as normal. There is no role for routine
intravenous immunoglobulin (IVIg)/plasma exchange
before thymectomy if there is no clinical indication
for this. Oncology referral is also required for any
thymoma, and surveillance should be arranged as per
MDT outcomes.

Thymectomy for non-thymoma

There is class I evidence for thymectomy in patients
with  AChR antibody-positive generalised MG
(including clustered AChR antibodies) or those with
borderline titres of AChR antibodies combined with
confirmatory neurophysiology.”® The trial recruited
patients within 5 years of diagnosis and showed clin-
ical improvement over 3 years and also the need for
lower doses of prednisolone. Since approximately 75%
of those presenting with ocular myasthenia eventually
develop generalised MG, thymectomy is worth consid-
ering for patients with AChR-MG with pure ocular
disease (especially those needing immunosuppression),
but only in the first 2-3 years, after which generalisa-
tion is much less likely, and efficacy of thymectomy is
probably reduced.

Minimally invasive thymectomy has greatly
improved the cosmetic outcome with reduced postop-
erative pain, duration of hospital stay and of complica-
tions. The less traumatic and scar-minimising video or
robot-assisted thoracoscopic thymectomy is available
in most centres and should be the first-line treatment
in all patients unless there are surgical/anaesthetic
contraindications. There are limited efficacy data for
patients aged 50-65 years, but thymectomy should
be offered unless there are significant comorbidities.
There are no data to support thymectomy in patients
with seronegative MG. Appropriate chest imaging as
per local protocol (CT/MRI) should also be carried out
in these patients and if thymectomy is being consid-
ered this should be discussed within an MDT/with MG
specialists.

INTRODUCING NON-STEROIDAL

IMMUNOSUPPRESSION

» It is recommended to introduce non-steroidal immuno-
suppressive therapy if a patient requires prednisolone
more than 7 mg/day to maintain remission.*™

» Intolerable steroid side effects are an indication to
introduce non-steroidal immunosuppressive therapy to

reduce steroid maintenance dose.
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>

Non-steroidal immunosuppressive therapy should be
considered early in patients with diabetes, osteopo-
rosis, ischaemic heart disease, psychiatric disorders or
significant bulbar or respiratory weakness that does not
respond rapidly to steroids. Please see other reviews on
the use of steroids in neurology.'* '

The risk of opportunistic infection is felt to be low when
corticosteroids and immunosuppression monotherapy
is used in MG. The use of co-trimoxazole should be
discussed with the local infectious disease/immunology
team in any patient with risk factors that increase their
vulnerability for pneumocystis pneumonia infection (for
example, if CD4 count is less than 200X 10%/L (normal
430-1690) or if required by local immunosuppression

guidelines). XV

Immunosuppression with first-line agents

>

>

Tables 1-3 summarise the most commonly used
medications.

A common goal of treatment is stable remission or
minimal manifestations on prednisolone 5 mg daily or
less.

Before starting any non-steroidal immunosuppressive
therapy, local protocols should be followed regarding
viral or other infection screening (eg, hepatitis B/C,
tuberculosis, HIV).

Azathioprine has been the traditional first-line steroid-
sparing agent in myasthenia following a positive placebo-
controlled randomised controlled trial (RCT) showing
efficacy and a steroid-sparing effect that became evident
after 18 months of treatment. Despite a lack of RCT
evidence of efficacy, mycophenolate mofetil is frequently
used as an alternative. Methotrexate is another alter-
native: there is no placebo-controlled trial evidence of
efficacy but it appeared to have similar efficacy to azathi-
oprine but with more rapid onset, in one randomised
trial against azathioprine in MG. Mycophenolate and
methotrexate must not be used where pregnancy is
possible.

Azathioprine remains the first-choice immunosup-
pression in women of childbearing potential, and in
young men. It is possible to take azathioprine during
pregnancy,X” and it is considered safe in breastfeeding
mothers.*"!

Thiopurine methyltransferase (TPMT) should be meas-
ured before starting azathioprine in view of the associ-
ation between TPMT deficiency and myelosuppression
with azathioprine.®" Patients with very low TPMT
activity should not be given azathioprine. Cautious use
with close monitoring of the blood tests can be done in
patients with limited options (eg, women of childbearing
potential) if the TPMT activity is intermediate.
6-thioguanine nucleotides (6-TGN), which are incorpo-
rated into DNA, are the active metabolites of azathio-
prine. 6-TGN can be used to monitor adherence, dosing
and toxicity, especially in inflammatory bowel disease™
VI but this may not always be sufficient to optimise
the treatment. Moreover, this is not widely available or

ABN Guidance

practised in myasthenia, but where available should be
considered.

» Azathioprine should be increased over 1-2 months
to a maintenance dose of 2.5 mg/kg/day. Blood tests
should be monitored closely (full blood count, urea and
electrolytes, liver function tests) as the dose is titrated
upwards.X™ A drop in lymphocyte count and/or an
elevation in mean corpuscular volume often occurs when
patients are taking azathioprine and is often considered
desirable.*® We recommend using local shared-care
protocols or previous reviews.

» There is an increased risk of skin malignancy, especially
with long-term azathioprine use, and adequate ultravi-
olet light protection is advised on exposure to sunlight.

» Ciclosporin does not appear to be more harmful than
azathioprine in pregnancy.

» Methotrexate is teratogenic in females (evidence is
limited in males), and effective contraception is manda-
tory until at least 3 months after the drug is stopped.

» Mycophenolate mofetil is reported to produce congen-
ital malformations and effective contraception should
always be used and continued for at least 6 weeks after
stopping. It should be used with caution when men take
it without contraception.X*1*

» Clinicians should be aware of inadequate dosing of
non-steroidal immunosuppressive therapies when
patients do not respond to the medications, and
this needs to be taken into account before switching
medications.

» Steroid tapering may be attempted gradually on patients
who have minimal symptom expression on non-steroidal
immunosuppressive therapies.

» For steroid-sparing agents, once treatment goals have
been achieved and maintained for 1-3 years, this can
be tapered slowly to the minimal effective dose. Dosage
adjustments should be made no more frequently than
every 3—12 months. It is usually necessary to maintain
low-dose immunosuppression for many years, some-
times for life. Some patients may be in a position or
may wish to attempt to wean completely; the risk of
relapse is unknown in many cases and this uncertainty,
balanced with the risk of long-term immunosuppres-
sion, should be carefully discussed with the patients
regularly.

» Ensure to exclude hypogammaglobulinaemia if there are
recurrent infections.

Rituximab

» Since the last guideline was issued, the cost of ritux-
imab has fallen considerably, worldwide experience has
substantially increased and RCTs have been published
that show evidence for efficacy in early generalised
MG.'

» Rituximab as a 500 mg single dose is useful early in the
disease course (greater probability of attaining minimal
manifestations at week 16 without need for rescue
therapies, as per RINOMAX trial)'® and can be consid-
ered around the time of starting steroids in generalised
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Table 3

Summary of the most commonly used medication in MG effective within months to years

Effective within months to years: long term maintenance of remission on minimal steroid dose, sometimes termed
‘steroid-sparing’ agents.

Medication

Usual adult dose

Common side effects

Caution/monitoring

Notes

Azathioprine

Start at 50—75 mg OD (1

mg/kg) and titrate over 1-2

months to reach 2.5 mg/
kg/day.

Nausea, vomiting,
myelosuppression, liver
dysfunction, risk of skin
cancer

Always check and ensure
TPMT levels are normal
before initiation.

Check FBC, U&E and LFT
every 2—4 weeks for 3
months and 3 monthly
thereafter.

Lymphopenia and
macrocytosis are
common and often
desirable.

Drug of choice

in women of
childbearing age.

Clinical
practice; RCT

Mycophenolate  Start at 500 mg BD, Dyspepsia, gastrointestinal ~ Check FBC, U&E and LFT ~ Avoid, if risk of Clinical
mofetil increased within 2-4 weeks upset and myelosuppression every 2—4 weeks for 3 pregnancy. practice;
to 1000 mg BD (can go up months and 3 monthly
to 1500 mg BD) thereafter.
Methotrexate ~ Start at 5-7.5 mg/week, Nausea, vomiting, mouth  Chest X-ray prior to starting. Folic acid to be Clinical
maximum dose usually ulcers, myelosuppression, ~ Check FBC, U&E and LFT ~ given 5 mg/6 days a practice; RCT
15-25 mg/week as per respiratory and hepatic every 2—4 weeks for 3 week except on the
response and tolerance dysfunction. months and 3 monthly day of methotrexate
thereafter. or follow local
guidance (eg, 10
mg weekly avoiding
the MTX day).
Some patients may
need subcutaneous
therapy if not well
absorbed orally.
Thymectomy Required for thymoma if Scarring (prominent with Ensure adequate symptom  Early use may Clinical
patient fitness allows. open technique). Minimally  control (esp. respiratory increase remission  practice;
Recommended early in invasive techniques function) preoperatively. rates, reduce crisis ~ DBRCT

generalised non-thymoma  recommended.
AChR-MG<50 years. Rare phrenic/recurrent
Consider in AChR-Ab laryngeal nerve injury.
positive ocular MG requiring Worsening of respiratory
immunosuppression to failure in the short term.
achieve remission and in

50-65 year olds generalised

AChR-MG.

Consider anaesthetic
issues — orphanesthesia.eu

frequency and
reduce steroid
requirements in
AChR-MG.

A common goal of treatment is stable remission or minimal manifestations on prednisolone 5 mg daily or less. Induction of remission often requires
high-dose prednisolone. Medium-term steroid and immunosuppression requirements are reduced by early thymectomy or rituximab (see indications) in
AChR-Ab generalised MG. Long-term maintenance of remission on low-dose prednisolone often requires combination therapy with a ‘steroid-sparing’

immunosuppressant.

AChR-Ab, acetylcholine receptor antibody; BD, two times a day; DBRCT, double-blind RCT; FBC, full blood count; LFT, liver function tests; MG, myasthenia
gravis; MTX, methotrexate; OD, once daily; RCT, randomised controlled trial; TPMT, thiopurine methyltransferase; U&E, urea and electrolytes.

AChR-MG with moderate-to-severe disease (Myas-
thenia Gravis Foundation of America (MGFA) class III
or above).

» RCTs have not tested whether rituximab should be used
in conjunction with thymectomy. Thymoma was specif-
ically excluded from the RINOMAX RCT. The efficacy
of rituximab in thymoma-associated MG is therefore
unclear.

» Early referral to an MG specialist is recommended and

regional guidelines™ "

should be followed where appro-
priate, especially if there is a need to assess the role for
chronic treatment-refractory MG. The role and dose of
rituximab beyond 12 months is unclear but currently not
supported by trial evidence.

» MuSK-MG is often refractory to most conventional
MG treatments but highly responsive to rituximab.

Early rituximab is recommended in patients with bulbar

symptoms. The dose used in MuSK-MG studies is more
conventional—that is, 1000 mg at day 1 and repeated
at day 14. However, relapse is common and hence it is
recommended that all patients with MuSK-MG should
be referred to an MG specialist.

Novel immunomodulatory treatments

A range of new treatments have been developed that
can help to manage MG symptoms by acting on the
complement system (AChR-MG only) or by reducing
plasma antibody concentrations through inhibiting
neonatal Fc receptors (FcRn). These agents should
be considered in treatment-resistant MG (sometimes
referred to as refractory MG); such cases include those
with highly active disease that has not responded to
standard treatment with at least two steroid-sparing
agents, or those ineligible/intolerant to these agents,
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those with frequent acute severe exacerbations and
those who depend on regular IVIg/plasma exchange.

These agents are only currently available through
specialist clinics after discussion via an MG MDT,
usually through an early access programme or within
a clinical trial setting. A detailed discussion of these
medications is beyond the scope of this guideline but
can be found in other reviews.'”"" All patients consid-
ered for newer immunomodulatory therapies should
be referred to a specialist MG clinic (see Myaware
website for suggestions, but please be aware that this
is often an incomplete list, https://www.myaware.org/
specialists-in-myasthenia) and it is anticipated that
when these drugs are approved, their use will be based
on discussion at a regional or national MDT.

Complement inhibitors
Autoantibodies to the acetylcholine receptors in MG
have been shown to activate the complement cascade
leading to structural damage to the postsynaptic
membrane at the neuromuscular junction resulting in
impaired transmission. Complement activation results
in cleavage of complement component 5 (C5) which
initiates the terminal complement pathway to form the
membrane attack complex.

» Complement inhibitors typically bring about rapid
improvement in generalised AChR-MG symptoms
within days to weeks and have had only mild side
effects, including injection site reactions, headache and
diarrhoea.

» C5 inhibitors can be used as intravenous infusion (eg,
eculizumab and ravulizumab) or as a daily subcutaneous
injection (zilucoplan, which is licensed by the MHRA)
and all patients must receive a quadrivalent (sero-
type ACWY, one dose) and serotype B meningococcal
vaccine, two doses 4 weeks apart, at least 4 weeks before
starting treatment. In addition, patients needing to start
complement inhibitors within 2 weeks of vaccination
MUST receive oral antibiotic prophylaxis

FcRn blockers

The FcRn plays a pivotal role in recycling of endoge-

nous IgG. Recently, monoclonal antibodies targeting

the FcRn have been developed, which significantly
reduce recycling of endogenous IgG, thereby leading
to a reduction in circulating autoantibodies in patients
with both AChR-MG and MuSK-MG. Several anti-

FcRn agents have been studied to date. Efgartigimod,

rozanolixizumab, batoclimab and nipocalimab have all

been studied in Phase 3 RCTs comparing treatment to
standard care.

» Currently, efgartigimod is licensed by the MHRA, the
European Medicines Agency (EMA) and US Food and
Drug Administration as an add-on to standard therapy
for adult patients with generalised AChR-MG.

» Rozanolixizumab is approved by the MHRA and EMA
as an add-on to standard therapy for adults with general-
ised disease in both AChR-MG and MuSK-MG.

ABN Guidance

» There are no data directly comparing the different
anti-FcRn treatments to each other, nor are there data
comparing the anti-FcRn treatment to other targeted
therapies.

» IgG concentrations must be checked before starting anti-
FcRn therapy and treatment should not be started if the
IgG concentration is <6 g/L. As both IVIg and FcRn
monoclonal antibodies bind to the FcRn receptor, they
cannot be given concurrently; a washout period of 4
weeks is required before starting an anti-FcRn following
[VIg treatment.

» Anti-FcRn therapies work quickly with a response to
treatment generally occurring in the first cycle (usually
3—4 weeks). A small proportion of patients who do not
respond in the first cycle may respond to a second or
occasionally third cycle, but if there is no clear response
at this point, the patient should be considered a non-
responder and treatment should be stopped.

Other newer therapies

There are several newer trials using molecules
targeting B-cell/plasma cells or cytokines/chemokines
or using chimeric antigen receptor-T cell therapies
which are in various phases of clinical trials but there
is no evidence to suggest using any of these in routine
clinical practice at present. Autologous haematopoi-
etic stem cell transplantation can attenuate, or even
completely terminate, disease activity in many autoim-
mune neurological diseases including MG, but should
only be considered under specialist recommendation
and MDT discussion.

Criteria for IVIg use and plasma exchange

IVIg and plasma exchange should only be used for
severe generalised MG in the inpatient or ambula-
tory care setting, when there is a risk of impending
or established myasthenic crisis (see section on “emer-
gency inpatient managament” for details). It should
not generally be used as a maintenance therapy. If MG
symptoms cannot be controlled even after one course
of IVIg/plasma exchange, a specialist opinion should
be sought for consideration of alternate treatments, if
available.

ASSESSMENT AND MANAGEMENT OF THE
RELAPSING PATIENT WITH MG

It is important to determine whether the patient’s
deterioration is a myasthenic relapse, a side effect
of treatment or secondary to another condition, !
MG relapses can be triggered by intercurrent infec-
tion, reduction/stopping steroids and/or immunosup-
pressant medication or a patient starting a treatment
known to exacerbate MG.

Consider repeating mediastinal imaging (using MRI
or CT scan of the thorax) in patients with thymoma
and without thymoma to exclude the development/re-
currence of thymic pathology where there is no
obvious precipitant.

Jacob S, et al. Pract Neurol 2025;25:422-437. doi:10.1136/pn-2025-004655

431

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
"1sanb Aq 920z ‘9z Arenuer uo /wod fwg udy:diy woly pepeojumoq ‘SZ0z 18quwialdas T U0 §59%00-G202Z-ud/9eTT 0T Se paysiignd 1s.i) (jo4naN 1oe.d


https://www.myaware.org/specialists-in-myasthenia
https://www.myaware.org/specialists-in-myasthenia
http://pn.bmj.com/

ABN Guidance

» If a cause for MG deterioration can be found, it should
be managed.

» Reintroduce pyridostigmine for symptom control if it
has been withdrawn.

» Patients with MG deterioration should return to the
steroid protocol. Patients often achieve remission at a
lower dose of prednisolone than that required at disease
onset. Once stabilised, the prednisolone should then be
titrated down to the lowest effective dose. If this is more
than 7 mg per day, a non-steroidal immunosuppressive
therapy should be introduced (if not already on it) or a
specialist MG opinion should be sought.

» If the MG deterioration was a result of steroid with-
drawal in a patient receiving non-steroidal immunosup-
pression, the relapse may have been a result of too short
a duration of immunosuppressant treatment or too low
a dose, which should prompt review.

» If MG relapses are recurrent and unrelated to the above
factors, please refer to an MG specialist.

EMERGENCY INPATIENT MANAGEMENT OF

MYASTHENIA GRAVIS

General principles

» A patient should be managed in hospital for significant
bulbar or respiratory symptoms, especially with progres-
sive deterioration or those with highly active disease.

» Assessment by a speech and language therapist to advise
on swallowing is recommended.

> Regular assessment of forced vital capacity (FVC) is essen-
tial (single breath count and respiratory rate can occa-
sionally be used as surrogate markers, but do not replace
FVC). More than 30% drop in baseline FVC or less than
20 mL/kg should prompt intensive care unit (ICU) referral
(normal FVC is approximately 50 ml/kg; approximate
calculation of FVC (in mL) is single breath count x 100).'?

» Sequential FVC measurements are key, with the rate of
decline guiding early intervention.

» Pulse oximetry is not a reliable marker for neuromus-
cular respiratory failure and should not be used to
exclude respiratory compromise, since oxygen desatura-
tion often occur very late.

» Caution should be applied to using oxygen in a non-
intensive care setting and the presence of hypoxia should
prompt immediate critical care referral for neuromus-
cular respiratory support.

» The critical care/ICU team should be notified about the
presence and status of the patient (when making crit-
ical care decisions, please bear in mind that patients with
MG have normal life expectancy and have excellent
response to treatment).

» Be aware of drug interactions with concomitant medica-
tions (see Myaware website for details).

» Optimise pyridostigmine dose (see Pyridostigmine
Protocol).

» Any patient needing hospital admission for MG should
be promptly reviewed in the neurology outpatients soon
after discharge, to ensure there is a clear steroid tapering

plan and review of any non-steroidal immunosuppres-
sive therapies.

Intravenous immunoglobulin

» If there are significant bulbar symptoms, but the patient
is not requiring mechanical ventilation, the current
guideline is to give 1 g/kg IVIg over 2-3 days and repeat
within 5-7 days if there is no significant response or
discussed with a specialist.

» If the patient is in (impending) ventilatory failure, the
recommendation is to give 2 g/kg IVIg over 5 days. XXV

» If symptoms persist despite IVIg, request a specialist
opinion on whether to use a second course of IVIg, or
preferably use plasma exchange (if IVIg non-responder).

» Please note that the duration of efficacy of IVIg is 3—4
weeks, after which a stable patient may deteriorate if
effective steroid dosing or alternate immunosuppression
has not been established.

» Ensure to check hepatitis B/C serology and serum immuno-
globulin concentration before starting [VIg, though it is not
necessary to wait for the results in an emergency scenario.

» [VIg should be used with caution in renal failure, hyper-
sensitivity to immunoglobulins and hypercoagulable states.

Plasma exchange

» Plasma exchange is now considered as effective and safe
as IVIg if the facilities are available. Where possible,
plasma exchange should be performed via peripheral
vein access with centrifugal machines which minimises
the requirement for central venous access and signif-
icantly reduces the morbidity of the procedure. Each
session should aim to exchange up to 1.5 plasma volumes
and a typical schedule is five sessions over 5-10 days, as
per local guidelines.

» Plasma exchange is best avoided in sepsis.

Prednisolone (inpatients)

If rescue treatment (plasma exchange/IVIg) has not
been administered, start prednisolone 5-10 mg/day
and increase by 5 mg every other day, until target
dose achieved. Patients should be monitored closely
for deterioration, which can occasionally happen with
steroid therapy.

If the patient has been or is being treated with IVIg/
plasma exchange during the admission, steroids can
be introduced more rapidly (eg, starting at 10 mg/day
increasing 5-10 mg every second day until on 30 mg/
day). There is no trial evidence to guide the speed of
titration and where there is uncertainty, advice should
be sought from an MG specialist. Again, the dose must
be tapered down following the Prednisolone protocol
detailed above.

MANAGEMENT OF MYASTHENIA IN THE
INTENSIVE CARE UNIT SETTING

Patients may require intensive care or high dependency
care to monitor bulbar and respiratory function or to

432

Jacob S, et al. Pract Neurol 2025;25:422-437. doi:10.1136/pn-2025-004655

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
"1sanb Aq 920z ‘9z Arenuer uo /wod fwg udy:diy woly pepeojumoq ‘SZ0z 18quwialdas T U0 §59%00-G202Z-ud/9eTT 0T Se paysiignd 1s.i) (jo4naN 1oe.d


http://pn.bmj.com/

provide assisted ventilation or airway support. The
critical care team should be informed when patients
with acute severe exacerbations of MG are admitted
to the hospital so they can be regularly reviewed,
progress monitored and care escalated before acute
deteriorations. Patients who are slow to recover from
elective or emergency surgery may also require ICU
admission. Factors predicting impending myasthenic
crisis and general management principles are outlined
in figure 2.

General principles

» Monitoring is key. Initially, treat patients with non-
invasive ventilation (NIV) in the ICU, not outside. If they
do not tolerate NIV, high-frequency oscillatory ventila-
tion is an option, but it may not be as effective as NIV.

» If patients need ventilatory support, a semi-elective intu-
bation is preferable to an emergency intubation. Signs
that ventilatory support may be required include falling
vital capacity, inability to complete a sentence in one
breath, use of accessory muscle of respiration, tachy-
cardia and difficulty managing secretions.

» NIV can be used to provide respiratory support, but as
diaphragmatic weakness is generally accompanied by

Features of impending myasthenic crisis
e Worsening breathlessness
e Progressive drop in FVC
e FVC less than 20ml/kg
¢ Frequent choking
o Severe dysarthria
o Significant neck drop

!

e Admit to HDU/ICU
e Monitor - FVC, NIP, PEP
« |dentify and treat exacerbating factors

!

e Start PLEX early (IVIG if PLEX unavailable)
e Increase Prednisolone to 1mg/kg (max 60mg)
e Chest physiotherapy
e High flow nasal oxygen
o NG feeding to maintain calorie intake
e Correction of electrolyte disturbance
o Avoid over correction of magnesium
o Be aware of increased secretions with Pyridostigmine

7 &g T
C T—— T
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bulbar failure, it is often not tolerated. It may, however,
be used to provide additional ventilatory support
following extubation. High flow nasal oxygen can also
be a useful non-invasive adjunct in the ICU (but is not
recommended outside the ICU).

The mainstay of management is to treat the precipi-
tant cause, chest physiotherapy, monitoring ventilatory
parameters while instituting medical treatment. Magne-
sium supplements should be used cautiously and only to
replace very low levels.

A nasogastric tube should be inserted to allow nutrition,
hydration and administration of medication.

If the patient is intubated, pyridostigmine should be
used with caution due to increased secretions burden.
It may be held during this time, if necessary, but should
be restarted before extubation, if the patient previously
responded to it.

Treatment with IVIg or plasma exchange should be initi-
ated promptly depending on what is available locally.
For patients with a crisis, the IVIg dose is 2 g/kg of ideal
body weight, usually over 5 days. If plasma exchange is
available, it is often preferable to use it first.

If first-line rescue therapy is not effective, recommend
discussing with an MG specialist.

Predictors of Intubation
e VC <15ml/kg
e NIP<30 cm H.0
e PEP>40 cm H,0
e Severe bulbar failure
 Inability to manage secretions
e Hypercarbia
o Increasing fatigue
o Evidence of aspiration
o Atelectasis

(Decision to intubate should be a clinical one)

l

Factors favouring extubation
e Low secretion volume

o Comfortable with spontaneous breathing trials
o Preserved neck muscle strength
e VC >15ml/kg
o Absence of atelectasis

HFNO and NIV may help with extubation
Physio and SLT crucial after extubation

Figure 2 Myasthenic crisis predictors and treatment. FVC, forced vital capacity; HDU, high dependency unit; HFNO, high flow nasal
oxygen; ICU, intensive care unit; IVIG, intravenous immunoglobulin; NG, nasogastric; NIP, negative inspiratory pressure; NIV, non-
invasive ventilation; PEP, positive expiratory pressure; PLEX, plasma exchange; SLT, speech and language therapy; VC, vital capacity.
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>

>

The prednisolone dose may be increased up to 60 mg
per day or 1 mg /kg/day (whichever is lower).

Starting a non-steroidal immunosuppressive therapy
can generally be delayed until the myasthenic crisis has
resolved.

Likewise, thymectomy is rarely indicated in the acute
setting of myasthenic crisis. There are rare occurrences
when thymoma removal has been performed while the
patient still requires ventilation. This is the exception
rather than the rule, and it is recommended to discuss
the case in an MDT with a specialist myasthenia centre
and thymectomy expertise.

Intercurrent infections are not infrequently encoun-
tered during ICU admissions and should be treated
promptly, bearing in mind the range of medications
including antibiotics that can exacerbate myasthenic
symptoms. XXV

It is important to recognise the importance and clinical
relevance of fatiguability. Assessments over several days
may be needed to assess the suitability and timing of
extubation.

Tracheostomy is not infrequently required—this can
allow respiratory weaning, secretion management with
suctioning, the possibility of oral nutrition and speech
(assuming adequate bulbar function) and is more
comfortable—allowing weaning of sedative medication.
Consider mucolytics such as carbocisteine to thin secre-
tions and aid clearance.

Even if patients require prolonged intubation and venti-
latory support, they generally do well in the longer term,
including those with older onset MG. It is rare to require
long-term ventilatory support.

Consider transfer to a specialist neuroscience centre for
those who require prolonged intubation.

A specialist neuroscience centre will also have the
input of physiotherapists who are experienced in
dealing with the slow ventilatory wean of the patients
with MG as well as communication. The involve-
ment of a respiratory physician who has expertise
with domiciliary ventilation is helpful in planning the
need for NIV. The MDT usually includes a clinical
psychologist and speech/language therapists who can
help with discussions around communication when
intubated.

MYASTHENIA IN PREGNANCY AND
BREASTFEEDING

» Unless there are obstetric or personal reasons, sponta-
neous vaginal delivery in hospital should be safe in most
patients with MG.

» Babies born to mothers with myasthenia have a 10% risk
of transient neonatal myasthenia with potential onset of
myasthenic weakness until a few days post partum, even
if the mother’s MG is well-controlled, and should have
access to neonatal high-dependency support.*XXV!

» Arthrogryposis multiplex congenita in the fetus is a rare
but recognised complication of maternal MG. Specialist
advice should be sought in managing subsequent
pregnancies.

» Fetal acetylcholine receptor antibody-related disorders
comprise both the more severe arthrogryposis multiplex
congenita and the milder fetal acetylcholine receptor
inactivation syndrome.?!

» Pyridostigmine is not expected to cross the placenta, and
there have been no reports of fetal malformations. It is
compatible with breastfeeding.

» Abrupt reductions or withdrawal of immunosuppressant
agents should be avoided as this may destabilise myas-
thenic control.

» Prednisolone has not been shown to increase fetal
malformations. It may reduce fetal growth, but this need
not limit its use.

» Azathioprine is considered safe in pregnancy and breast-
feeding, as is ciclosporin.

» Rescue treatment with IVIg or plasma exchange is
considered safe and is preferably given after discussion
with specialist colleagues.

» Mycophenolate mofetil and methotrexate should be
avoided in pregnancy and breastfeeding.

» Other drugs such as rituximab may be justified early
in the pregnancy (especially until the end of the first
trimester) and if being considered, should be discussed
with an MG specialist. Information on novel therapies,
such as FcRn inhibitors and complement inhibitors, is
not available at present and patients taking these treat-
ments should be counselled to avoid pregnancy.

» Clinicians and patients should be alert to the possibility
of puerperal or postpartum exacerbation of myasthenia.

ROLE OF SPECIALIST MULTIDISCIPLINARY TEAM
» The role of the MG clinical nurse specialist (CNS),
where available, has transformed the holistic care of
patients with MG. Rather than being constrained by the
consultant clinic capacity, the CNS can provide timely

» Planning for breastfeeding should ideally be instituted and more frequent responses to enquiries from patients.
well in advance of any potential pregnancy to allow time The CNS may be able to identify early indicators of
for myasthenic status and drug optimisation.? myasthenic deterioration enabling prompt adjustments

» Those with generalised myasthenic weakness need early to treatment and potentially avoiding hospital admission.
planning and careful multidisciplinary management » CNS may be the primary point of contact for other
throughout, with prompt access to specialist advice and healthcare professionals such as surgeons, anaesthetists,
facilities. pre-assessment staff, obstetricians, general practitioners

» Most women with well-controlled MG should be able to and dentists.
go through pregnancy without difficulty. » Liaison with a neurosciences pharmacist familiar with

» Multidisciplinary liaison should occur throughout preg- MG can be helpful for many enquiries, particularly avail-
nancy, delivery and in the neonatal period. ability of MG drugs, potential interactions of drugs and
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vaccines (see also box 4 on vaccinations). For monitoring
of possible complications from immunosuppressant
drugs, different centres will have their own practice, but
generally either the CNS or neurosciences pharmacist
may run a drug monitoring clinic. A structured approach
allows reliable checks at set intervals to be put in place,
with the potential to pick up emerging problems early.
Referral to a neuro-specialist occupational therapist may
be helpful for fatigue management.

Patient support organisations like Myaware provide
peer support to patients in addition to being a source of
information.

FATIGUE MANAGEMENT IN MYASTHENIA

>

Up to 80% of patients with MG experience fatigue. The
prevalence is higher in patients with symptomatic MG
but can also be experienced when in pharmacological
remission. Escalating MG therapies in patients with
prominent or isolated symptoms of fatigue should be

Box 4 Vaccinations and immunosuppression

>

>

>

Vaccines are less effective in immunosuppressed
patients.

Live vaccines are absolutely contraindicated if there is
any ongoing immunosuppression including steroids.
Corticosteroids in high doses and other
immunosuppression can reduce immune response

to vaccines and live virus vaccinations should be
delayed for at least 1 month after stopping high-dose
corticosteroids. When practically possible, patients
requiring immunosuppression may be advised to have
their vaccinations updated before starting treatment,
including pneumococcus, influenza, Haemophilus
influenzae, COVID-19 and varicella zoster (in patients
aged 50 and over). Where feasible, clinicians should
consider completing any necessary vaccinations ideally
4 weeks before starting immunosuppression including
rituximab.

Patients on immunosuppression should also minimise
contact with other people (especially children) who
have had recent live vaccinations; close contacts

of immunosuppressed individuals should also be

fully immunised as per the UK schedule. (see - Live
attenuated vaccines: avoid use in those who are
clinically immunosuppressed - GOV.UK).

Vaccines are likely to be less effective after rituximab;
for full efficiency, it is best to vaccinate once B-cells
have repopulated.

Where a patient has been counselled to be fully
vaccinated before starting immunosuppression,

but they elect not to have some or all the available
vaccinations, this should be clearly documented.
Meningococcal vaccinations should be given before
starting complement inhibitor therapies.

ABN Guidance

avoided. Patients should be educated in managing their
fatigue by planning accordingly, prioritising activities
during the day and pacing their lives in negotiation with
their MG status. Advice on adopting healthier lifestyles
may also be relevant.

» Various studies support the importance of exercise,

including low-impact exercise such as walking, swim-
ming, balance strategies and protocols that include
aerobic training as well as resistance/stretch training.
Patients with mild and moderate MG may be able to
exercise in a gym setting. Patients with moderate MG
who are older should be advised on low-impact exer-
cise including balance exercises and stretch training
such as yoga. Onward referral to the local physi-
otherapy team for guidance on a suitable exercise
protocol is mostly relevant for patients who are older,
those with moderate MG or who may be extremely
deconditioned.*

» Isolated breathlessness does not always indicate respira-

tory muscle weakness and can be from weight gain,
deconditioning, an altered breathing pattern or an
alternative underlying medical condition. This can still
be limiting to the individual and aggravate fatigue.
Respiratory muscle training has a role in MG and is
beneficial also in patients undergoing thymectomy when
implemented preoperatively. A discussion with the local
respiratory team and physiotherapist is recommended.

When to consider referral to (or discussion with) the

MG specialist

» Repeated hospital admissions with need for rescue
therapy.

» Patients in myasthenic crisis (especially if not
responding to first-line rescue therapy).

» Persistently high myasthenia gravis (MG)
activities of daily living score of >5 after adequate
immunosuppression.

» Inability to tolerate first-line non-steroidal
immunosuppression.

» Patients with MG who remain symptomatic at
3 months and need more than 30 mg/day of
prednisolone.

» Patients unable to bring down the maintenance
prednisolone dose below 7 mg/day despite
adequate dose and duration of non-steroidal
immunosuppressants.

» Patients needing consideration of rituximab.

Pregnancy and preconception.

» Patients with complex comorbid disease, which can
confound MG assessment and treatment.

» Recommend early referral/discussion in patients with
seronegative/muscle-specific tyrosine kinase-MG.

» Suspected or confirmed congenital myasthenic
syndrome.

» Lambert-Eaton myasthenic syndrome.

\4
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SUMMARY

The management of MG has evolved over the last few
years with slightly different approaches to AChR-MG
and MuSK-MG. The emphasis is now on lower doses
of long-term corticosteroids, and ideally these are
given once daily. In AChR-MG, early thymectomy is
recommended in patients younger than 50 years of age
and can be considered between the ages of 50 and 65.
There is reasonable evidence to use a single dose of
rituximab early on at diagnosis in patients with gener-
alised AChR-MG but only limited evidence for long-
term maintenance therapy, unlike in MuSK-MG, which
traditionally responds less to conventional treatments
and is usually rituximab-responsive (see online supple-
mental figure). Newer therapies are in the process of
being approved to use in the UK, and their potential
role in the treatment algorithm (figure 1) is slowly
being established.
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Author note Methodology: The ABN special interest group
(SIG) met at the ABN Annual Meeting in Belfast (May

2023) and a proposal for updating the MG guidelines was
recommended based on several lines of emerging novel
therapies, new evidence and change in practice since the last
ABN guidelines in MG was published. Our approach was that
of a modified Delphi process. At the annual Myasthenia Day
in Birmingham (Feb 2024) expression of interest to revise

the guidelines was invited from all the members of the SIG to
join the guidelines coordinating group. Coordinating group
consisted of representatives from each of the devolved nations
and within England, regional spread of experts who possess
relevant experience, who have contributed to the MG field
and represented NHSE selected regional MG centres. All
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needed to be willing to contribute their opinions (and review
evidence). A topic guide was developed through open-ended
questions. Where there was disagreement, matter was resolved
through discussion and finally by the chair to avoid any
dominant opinions. There were no significant disagreements,
as such consensus was reached for all topics, although there
were some areas where further research and data are needed.
The coordinating group met weekly since April 2024 and
each member was assigned topics based on their subspecialist
interests. Other stake holders like intensivists and obstetricians
were consulted for review of specific subset of topics. This
was then put through consensus voting and agreement was
reached based on the evidence available. Each coordinating
member would participate in a series of discussion-based
meetings. Where there was disagreement, discussion
continued until a statement could be generated that met a
consensus position. Extensive document was first generated
which was then reviewed by each coordinating member

for accuracy and relevance. The first draft of the guideline
has been circulated to all other members of the Myasthenia
SIG, patient organisations (Myaware and MDUK), general
neurologists, specialist nurses as well as trainee neurologists
for their feedback and the comments, which were reviewed
and incorporated into the final guidelines document by the
coordinating group.

Supplemental material This content has been supplied by the
author(s). It has not been vetted by BM] Publishing Group
Limited (BM]) and may not have been peer-reviewed. Any
opinions or recommendations discussed are solely those of
the author(s) and are not endorsed by BMJ. BMJ disclaims

all liability and responsibility arising from any reliance placed
on the content. Where the content includes any translated
material, BM] does not warrant the accuracy and reliability of
the translations (including but not limited to local regulations,
clinical guidelines, terminology, drug names and drug dosages),
and is not responsible for any error and/or omissions arising
from translation and adaptation or otherwise.

ORCID iDs
Saiju Jacob http://orcid.org/0000-0003-0037-454X
Ashwin Arnold Pinto http://orcid.org/0000-0002-5649-9600

REFERENCES

1 Sussman J, Farrugia ME, Maddison P, et al. Myasthenia gravis:
Association of British Neurologists’ management guidelines.
Pract Neurol 2015;15:199-206.

2 Jacob S, Viegas S, Lashley D, et al. Myasthenia gravis and
other neuromuscular junction disorders. Pract Neurol
2009;9:364-71.

3 Murai H, Utsugisawa K, Motomura M, ef al. The Japanese
clinical guidelines 2022 for myasthenia gravis and Lambert—
Eaton myasthenic syndrome. Clinical & Exp Neuroim
2023;14:19-27.

4 Wiendl H, Abicht A, Chan A, et al. Guideline for the
management of myasthenic syndromes. Ther Adv Neurol
Disord 2023;16:17562864231213240.

10

11

12

13

14

15

16

17

18

19

20

21

22

ABN Guidance

De Bleecker JL, Remiche G, Alonso-Jiménez A, et al.
Recommendations for the management of myasthenia gravis in
Belgium. Acta Neurol Belg 2024;124:1371-83.

Jacob S. Treating myasthenia gravis beyond the eye clinic. Eye
(Lond) 2024;38:2422-36.

Estephan E de P, Baima JPS, Zambon AA. Myasthenia gravis in
clinical practice. Arqg Neuropsiquiatr 2022;80:257-65.

Hehir MK, Silvestri NJ. Generalized Myasthenia Gravis:
Classification, Clinical Presentation, Natural History, and
Epidemiology. Neurol Clin 2018;36:253-60.

Rodriguez Cruz PM, Huda S, Lépez-Ruiz B, et al. Use of cell-
based assays in myasthenia gravis and other antibody-mediated
diseases. Exp Neurol 2015;270:66-71.

Medicine A. Practice parameter for repetitive nerve
stimulation and single fiber EMG evaluation of adults

with suspected myasthenia gravis or Lambert—Eaton
myasthenic syndrome: Summary statement. Muscle Nerve
2001;24:1236-8.

Dishnica N, Vuong A, Xiong L, et al. Single count breath

test for the evaluation of respiratory function in Myasthenia
Gravis: A systematic review. | Clin Neurosci 2023;112:58-63.
Elsheikh B, Arnold WD, Gharibshahi S, et al. Correlation of
single-breath count test and neck flexor muscle strength with
spirometry in myasthenia gravis. Muscle Nerve 2016;53:134-6.
Wolfe GI, Kaminski HJ, Aban IB, et al. Randomized Trial

of Thymectomy in Myasthenia Gravis. N Engl | Med
2016;375:511-22.

Foster MA, Lunn MP, Carr AS. First-line

immunosuppression in neuromuscular diseases. Pract Neurol
2023;23:327-38.

Jones AR, Debono M, Walsh J, et al. Glucocorticoid prescribing
in neurology. Pract Neurol 2024;24:289-95.

Piehl F, Eriksson-Dufva A, Budzianowska A, et al. Efficacy and
Safety of Rituximab for New-Onset Generalized Myasthenia
Gravis: The RINOMAX Randomized Clinical Trial. JAMA
Neurol 2022;79:1105-12.

Cavalcante P, Mantegazza R, Antozzi C. Targeting autoimmune
mechanisms by precision medicine in Myasthenia Gravis. Front
Immunol 2024;15:1404191.

Nair SS, Jacob S. Novel Immunotherapies for Myasthenia
Gravis. Immunotargets Ther 2023;12:25-45.

Sacca F, Salort-Campana E, Jacob S, et al. Refocusing
generalized myasthenia gravis: Patient burden, disease
profiles, and the role of evolving therapy. Eur | Neurol
2024;31:e16180.

Norwood F, Dhanjal M, Hill M, e# al. Myasthenia

in pregnancy: best practice guidelines from a U.K.
multispecialty working group. | Neurol Neurosurg Psychiatry
2014;85:538-43.

Allen NM, O’Rahelly M, Eymard B, et al. The emerging
spectrum of fetal acetylcholine receptor antibody-related
disorders (FARAD). Brain 2023;146:4233-46.

Ruiter AM, Verschuuren ], Tannemaat MR. Prevalence and
associated factors of fatigue in autoimmune myasthenia gravis.
Neuromuscul Disord 2021;31:612-21.

Jacob S, et al. Pract Neurol 2025;25:422-437. doi:10.1136/pn-2025-004655

437

salbojouyoal Jejiwis pue ‘Buluresy | ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdos Aq paloaloid
"1sanb Aq 920z ‘9z Arenuer uo /wod fwg udy:diy woly pepeojumoq ‘SZ0z 18quwialdas T U0 §59%00-G202Z-ud/9eTT 0T Se paysiignd 1s.i) (jo4naN 1oe.d


http://orcid.org/0000-0003-0037-454X
http://orcid.org/0000-0002-5649-9600
http://orcid.org/0000-0002-5649-9600
http://dx.doi.org/10.1136/practneurol-2015-001126
http://dx.doi.org/10.1136/jnnp.2009.193912
http://dx.doi.org/10.1111/cen3.12739
http://dx.doi.org/10.1111/cen3.12739
http://dx.doi.org/10.1177/17562864231213240
http://dx.doi.org/10.1007/s13760-024-02552-7
http://dx.doi.org/10.1007/s13760-024-02552-7
http://dx.doi.org/10.1038/s41433-024-03133-x
http://dx.doi.org/10.1590/0004-282X-ANP-2022-S105
http://dx.doi.org/10.1016/j.ncl.2018.01.002
http://dx.doi.org/10.1016/j.expneurol.2015.01.011
http://dx.doi.org/10.1002/mus.1139
http://dx.doi.org/10.1016/j.jocn.2023.04.011
http://dx.doi.org/10.1002/mus.24929
http://dx.doi.org/10.1056/NEJMoa1602489
http://dx.doi.org/10.1136/pn-2023-003708
http://dx.doi.org/10.1136/pn-2023-003855
http://dx.doi.org/10.1136/pn-2023-003855
http://dx.doi.org/10.1001/jamaneurol.2022.2887
http://dx.doi.org/10.1001/jamaneurol.2022.2887
http://dx.doi.org/10.3389/fimmu.2024.1404191
http://dx.doi.org/10.2147/ITT.S377056
http://dx.doi.org/10.1111/ene.16180
http://dx.doi.org/10.1136/jnnp-2013-305572
http://dx.doi.org/10.1093/brain/awad153
http://pn.bmj.com/

