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Abstract
Background: Regular and consistent disease assessment could provide a clearer picture 
of	burden	in	generalised	myasthenia	gravis	(gMG)	and	improve	patient	care;	however,	the	
use of assessment tools in practice lacks standardisation. This modified Delphi approach 
was	taken	to	review	current	evidence	on	assessment	tool	use	in	gMG	and	develop	expert-	
derived consensus recommendations for good practice.
Methods: A	European	expert	panel	of	15	experienced	gMG	neurologists	contributed	to	
development	of	this	consensus,	four	of	whom	formed	a	lead	Sub-	committee.	The	PICO	
(Population,	 Intervention,	Control,	Outcomes)	 framework	was	used	 to	define	 six	 clini-
cal	questions	on	gMG	assessment	tools,	a	systematic	 literature	review	was	conducted,	
and	evidence-	based	statements	were	developed.	According	to	a	modified	Delphi	voting	
process,	consensus	was	reached	when	≥70%	of	the	experts	rated	agreement	with	a	state-
ment	as	≥8	on	a	scale	of	1–10.
Results: Eighteen	expert-		and	evidence-	based	consensus	statements	based	on	six	themes	
were	developed.	Key	recommendations	include:	consistent	use	of	the	Myasthenia	Gravis	
Activities	of	Daily	Living	score	 (MG-	ADL)	across	clinical	settings,	 followed	by	a	simple	
question	(e.g.,	Patient	Acceptable	Symptom	State	[PASS])	or	scale	to	determine	patient	
satisfaction	in	clinical	practice;	use	of	a	Quantitative	Myasthenia	Gravis	[QMG]	or	quality	
of	life	[QoL]	assessment	when	the	MG-	ADL	indicates	disease	worsening;	and	considera-
tion of symptom state to determine the timing and frequency of recommended assess-
ments. Expert panel consensus was reached on all 18 statements after two voting rounds.
Conclusions: This	process	provided	evidence-		and	expert	consensus-	based	recommen-
dations	for	the	use	of	objective	and	subjective	assessment	tools	across	gMG	research	and	
care to improve management and outcomes for patients.

K E Y W O R D S
ADL,	consensus,	Delphi	study,	generalised,	myasthenia	gravis,	myasthenia	gravis,	patient	care,	
QoL

https://doi.org/10.1111/ene.16280
www.wileyonlinelibrary.com/journal/ene
mailto:
https://orcid.org/0000-0001-7233-5342
mailto:
https://orcid.org/0000-0002-1323-6317
mailto:
https://orcid.org/0000-0002-9339-0938
mailto:
https://orcid.org/0000-0001-6144-8544
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:andreas.meisel@charite.de
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fene.16280&domain=pdf&date_stamp=2024-03-24


2 of 15  |     MEISEL et al.

INTRODUC TION

Generalised	myasthenia	gravis	 (gMG)	 is	a	 rare	and	chronic,	 immu-
noglobulin	 G	 (IgG)-	mediated,	 neuromuscular	 autoimmune	 disease,	
which	 causes	 debilitating	 and	 potentially	 life-	threatening	 muscle	
weakness	 [1, 2].	 Most	 patients	 with	 myasthenia	 gravis	 (MG)	 first	
present	with	 ocular	 symptoms	 only;	 however,	 approximately	 80%	
will	 have	 gMG	 within	 2 years	 of	 initial	 disease	 onset	 [2].	 gMG	 is	
classified by degree of muscle weakness, which, along with other 
symptoms of the disease, may vary greatly among individuals and 
fluctuate	 over	 time	 [1–6].	 This	 variation	 in	 symptoms,	 combined	
with infrequent and isolated evaluations, means accurate tracking of 
symptom state and full comprehension of disease burden is difficult 
[4–6].	The	impact	of	gMG	on	patient's	lives	can	therefore	be	under-
appreciated	[4–6].

In	 addition,	 the	 impact	 of	 gMG	on	 key	 areas	of	 patient	 health	
and	 health-	related	 quality	 of	 life	 (HRQoL)	 is	 profound,	 increasing	
substantially	with	increased	disease	severity	[3].	Many	patients	also	
continue to experience substantial disease burden while on treat-
ment,	and	poor	HRQoL	may	persist	even	if	gMG	is	considered	to	be	
well	managed	[4,	5].	Nonetheless,	current	measures	of	 impairment	
have	 the	 potential	 to	 provide	 a	 good	 score-	based	measure	 of	 the	
impact	of	 symptoms	and	 treatment	on	HRQoL	 in	patients,	 if	used	
consistently	[5,	6].

Several scores are currently used to assess the severity of dis-
ease	in	patients	with	gMG;	however,	there	is	no	standardisation	of	
assessment approach regarding which scores to use, and when to 
use them. Existing scores have mostly been developed based on ex-
pert opinion of relevant impairments and, therefore, may measure 
different	aspects	of	the	disease	[5,	6].	Also,	current	measures	of	im-
pairment may not fully reflect the impact of symptoms or adverse 
events	(AEs)	from	treatment	on	HRQoL	over	time,	which	hampers	a	
holistic	understanding	of	patients'	disease	burden	[5–7].	Therefore,	
there is a need to standardise assessment approaches in clinical 
practice	to	fully	understand	gMG	disease	burden	and	ensure	conti-
nuity of patient management.

There is also a need to standardise endpoints in clinical tri-
als, where a variety of validated measures of disease severity are 
currently	used	[8].	The	Myasthenia	Gravis	Foundation	of	America	
(MGFA)	 classification—although	 not	 an	 outcome	 measure—has	
long been used to identify specific subsets of patients for clini-
cal trials and is recommended in this setting, facilitating meaning-
ful	comparison	of	data	from	trials	[9, 10].	While	the	Quantitative	
Myasthenia	Gravis	(QMG)	has	been	recommended	to	objectively	
evaluate	treatment	efficacy	[9, 10],	there	is	a	current	shift	in	clin-
ical	assessment	towards	tools	measuring	quality	of	life	(QoL)	and	
patient-	reported	 outcomes	 [10].	 Standardising	 these	 endpoints	
has become increasingly important, particularly as novel assess-
ment	scores	and	treatments	have	been	developed	for	gMG	in	the	
last	few	decades	[11, 12].	Standardisation	would	ensure	physicians	
have robust clinical evidence and are able to compare different 
treatment	options	tested	in	different	trials	or	through	real-	world	
evidence.

An	 expert	 panel,	 comprising	 neurologists	 experienced	 in	 the	
management	of	gMG,	was	convened	to	review	the	current	evidence	
about	 use	 of	 patient	 assessment	 tools	 in	 gMG,	 propose	 expert-	
derived guidance for good practice, and develop a consensus to 
standardise and improve assessment procedures across Europe, 
ultimately	 improving	 outcomes	 for	 patients.	 Paediatric	 patients	
were not specifically considered and the recommendations relate to 
adults	with	MG.

Summary points

•	 Recognising	the	broad	 impact	of	gMG	beyond	the	dis-
ease itself reinforces the need for a holistic approach 
to disease management, from assessment through to 
follow-	up	and	ongoing	care.

•	 The	 MG-	ADL	 is	 a	 reliable	 patient-	reported	 scale	 that	
can	be	used	at	various	stages	of	a	patient's	gMG	disease	
journey	to	give	a	good	indication	of	gMG	improvement	
or worsening and can be followed by other assessments 
when	further	evaluation	is	warranted	[18].

•	 The	PASS	should	follow	the	MG-	ADL	to	determine	pa-
tient satisfaction with symptom state and treatment; 
however, as a simple tool, it can also be used at various 
other	stages	of	the	patient's	gMG	disease	journey.

•	 Fluctuations	in	MG-	ADL	scores	can	swiftly	highlight	the	
need	for	a	QMG	or	QoL	assessment.

•	 Both	the	MG-	ADL	and	QMG	are	validated	scores	used	
in clinical trials and observational studies to measure 
gMG	 symptoms	 and	 response	 to	 treatment;	 however,	
use of other disease assessment tools should follow 
when	further	assessment	of	HRQoL	impact	is	required	
[8, 23].

•	 The	Sub-	committee	recommend	careful	attention	to	oc-
ular	subscores	in	assessments	such	as	the	MG-	ADL	and	
raising questions about changes in vision during consul-
tations to help build a clear picture of disease burden.

•	 The	Sub-	committee	could	not	make	any	 recommenda-
tions	on	absolute	thresholds	for	a	MCID	in	assessment	
tools at this current time, or on how to decide upon 
retreatment	 or	 treatment	 escalation—understanding	
of	 patient-		 and	 disease-	specific	 factors	 should	 inform	
treatment decisions and further studies are needed to 
determine	thresholds	for	a	MCID	from	the	perspectives	
of physicians, patients and caregivers, and to under-
stand	whether	achieving	a	MCID	in	assessment	scores	
translates to satisfaction with scores and symptom 
control.

•	 Timing	 and	 frequency	 of	 gMG	 assessments	 should	 be	
consistent	and	reflect	the	patient's	symptom	state	such	
that individuals with fluctuating symptoms have more 
frequent assessment than patients with stable disease.
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METHODS

Convening the Collegium and Sub- committee

A	European	Collegium,	or	expert	panel—consisting	of	21	experienced	
gMG	neurologists	from	eight	European	countries	(Belgium,	Denmark,	
France,	Germany,	Italy,	Poland,	Spain	and	the	UK)—was	formed	to	re-
view the current evidence about use of patient assessment tools in 
gMG.	The	Collegium	was	first	convened	in	October	2021	at	a	face-	to-	
face	meeting	in	Zurich	(organised	and	funded	by	argenx	SE,	Belgium),	
where the need for a standardised approach to patient assessment in 
gMG	was	discussed.	Four	of	the	experts	formed	a	Sub-	committee	to	
lead this consensus study and a further 11 contributed to the develop-
ment	of	the	recommendations	(Appendix,	Table	A1).

Setting the clinical questions

The	 Sub-	committee	 identified	 six	 key	 areas	 where	 improvement	
and	standardisation	 in	 the	assessment	of	adult	patients	with	gMG	
could improve outcomes: assessment of disease burden, assessment 
of depression, anxiety and fatigue, domains not currently assessed 
by tools, assessment of clinically meaningful thresholds, assessment 
of	treatment-	related	burden,	and	assessments	supporting	treatment	
decisions.

The	following	six	clinical	questions	were	defined	using	the	Patient,	
Interventions,	Comparator	and	Outcome	(PICO)	[13]	framework:

1. What are the optimal tools/combination of tools, and optimal 
frequency,	 for	understanding	gMG	disease	burden	 in	 (a)	clinical	
practice,	(b)	a	clinical	trial/research	setting	and	(c)	a	telemedicine	
setting?

2. What are the general principles/recommendations for incorporat-
ing depression, anxiety and fatigue scales in patient assessment?

3.	 Are	 there	 any	 patient	 assessment	 domains	 (i.e.,	 outcomes	 or	
symptoms)	that	should	be	captured	to	assess	disease	status,	but	
are	currently	not	included	in	any	existing	gMG	patient	assessment	
tools?

4. What are the thresholds for minimally important/clinically mean-
ingful	 differences	 in	 assessment	 scores	 in	 gMG	 within	 clinical	
practice?

5.	 How	 should	 treatment-	related	 burden	 be	 assessed	 in	 patients	
with	gMG	in	clinical	practice?

6.	 How	do	current	gMG	assessments	support	decisions	around	re-
treatment or escalation of treatment, and which tools can opti-
mally inform treatment decisions?

Literature search and development of 
evidence- based statements

Search terms and strings were created to interrogate the ques-
tions	developed	using	the	PICO	framework	(Appendix,	Table	A2)	

and	 systematic	 literature	 searches,	 based	 on	 Medical	 Subject	
Headings	 (MeSH)	 terms,	 were	 conducted	 under	 the	 supervi-
sion	 of	 the	 Sub-	committee	 (Figure 1).	 Trained	 medical	 writ-
ers performed the literature search: two writers independently 
performed the systematic review using the search strings, and 
a third writer independently adjudicated any discrepancies. The 
writers assessed the level of evidence for each question using 
the	Oxford	 Centre	 for	 Evidence-	based	Medicine	 (OCEM)	 crite-
ria,	and	presented	these	to	the	Sub-	committee	in	a	report	which	
summarised the literature review results and highlighted key find-
ings for each question, study limitations and knowledge gaps. The 
Sub-	committee	were	provided	with	 full	 access	 to	all	 the	 results	
and a review meeting was held during which they discussed the 
evidence alongside their own expert opinions and clinical experi-
ence to direct development of draft consensus statements. These 
were	refined	by	the	authors	in	a	follow-	up	review	meeting,	prior	
to being sent for voting.

For	each	publication,	the	following	information	was	extracted	
where applicable into a standardised form: assessment tool/
method used or questions asked; the domains captured by the 
tool (daily living, social, psychological, general symptom satisfac-
tion);	 patient	 and	 physician	 satisfaction	 with	 the	 tool	 (i.e.,	 how	
well	 it	 reflects	 the	patient	burden);	 correlation	between	patient	
and physician assessment of disease burden; information on prac-
tical application of the tool; how anxiety, depression and fatigue 
were	assessed	in	patients	with	gMG	(e.g.,	specific	scales	or	general	
questions	from	their	physician);	the	extent	to	which	assessment	of	
depression, anxiety or fatigue was captured by the scale/tool; if 
the tool required physician or patient assessment; outcomes not 
captured by current tools; whether the tool was used in a clini-
cal trial or clinical practice setting; minimally important/clinically 
meaningful differences for the tool used; whether the assessment 
tool/method/questions	 capture	 treatment-	related	 burden;	 and	
how the tool was used to indicate a need for retreatment/change 
of treatment. The terms “scales” and “scores” were used synony-
mously for the measurement tools mentioned, although the term 
“scores” was more commonly used.

Voting process

Voting	 on	 the	 evidence-	based	 statements	was	 conducted	 using	 a	
modified	Delphi	consensus	voting	process.	Using	Microsoft	Forms	
online, individuals in the Collegium assigned an agreement score be-
tween	1	 (lowest)	and	10	 (highest)	 to	each	consensus	statement	 in	
the modified Delphi survey. Each participant was blinded to other 
votes during the voting process to exclude bias. Consensus was 
reached	when	≥70%	of	the	Collegium	gave	a	statement	a	rating	of	
8 or higher, with a rating of 7 or below considered disagreement. 
Respondents were encouraged to provide rationale if they disagreed 
with	a	statement,	but	this	was	not	mandatory.	All	authors	were	pro-
vided with full access to all the results and associated commentary 
following each voting round.
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F I G U R E  1 Overview	of	the	literature	search	and	evidence-	based	statement	development	process.	Representation	of	the	publication	
identification	and	screening	processes	and	evidence-	based	statement	development.	gMG,	generalised	myasthenia	gravis;	MeSH,	Medical	
Subject	Headings;	MG,	myasthenia	gravis;	RCT,	randomised	clinical	trial.	†Studies	that	did	not	include	tools	or	scores	assessing	gMG	
symptoms or disease burden, studies not reporting patient assessment domains or that did not refer to a minimally/clinically important 
difference in assessment scores were excluded from questions 1, 3 and 4 respectively. ‡ Standardised forms were created to capture 
information	consistently	and	systematically	from	relevant	publications.	§Evidence	was	rated	according	to	the	Oxford	Centre	for	Evidence-	
based	Medicine	(OCEM)	criteria	(https://	www.	cebm.	ox.	ac.	uk/	resou	rces/	level	s-		of-		evide	nce/	oxfor	d-		centr	e-		for-		evide	nce-		based	-		medic	ine-		
level	s-		of-		evide	nce-		march	-		2009).

https://www.cebm.ox.ac.uk/resources/levels-of-evidence/oxford-centre-for-evidence-based-medicine-levels-of-evidence-march-2009
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/oxford-centre-for-evidence-based-medicine-levels-of-evidence-march-2009
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If consensus was not reached, the statements were discussed 
and	amended	by	the	Sub-	committee	and	voting	took	place	again.	
If consensus was not reached after a second voting round, the 
statement	 was	 further	 discussed	 and	 amended	 by	 the	 Sub-	
committee and then a final voting round took place. If no consen-
sus was reached after the third voting round, a lack of agreement 
would	 be	 recorded.	 This	multi-	round	modified	Delphi	 approach	
was chosen based on prior work establishing its superiority to 
Delphi	methodology	 [14],	 its	applicability	 to	 the	disease	setting	
[15],	and	its	suitability	for	enabling	contribution	from	the	entire	
expert panel.

RESULTS

The modified Delphi approach generated 18 consensus state-
ments, across the six clinical questions, which were sent to the 21 
members of the Collegium for voting. In round one of voting (open 
for	4 weeks),	consensus	was	reached	for	16	of	the	18	statements,	
with	 responses	 from	15	members.	Six	members	did	not	 respond	
to the voting for reasons not disclosed. During the second round 
of	voting	 (open	for	5 weeks),	consensus	was	reached	on	the	two	
amended	statements,	with	responses	from	the	same	15	members	
who voted in round one. Detailed results for each question are 
discussed below.

Assessment of disease burden

Over	1500	articles	related	to	gMG	disease	burden	were	screened,	
with 17 additional articles found through manual searches. Of these, 
165	were	 included	 in	data	extraction	 to	support	 the	development	
of consensus statements on the optimal tools for understanding the 
disease	burden	of	gMG	and	how	frequently	they	should	be	utilised	
(Appendix,	 Figure	 A3).	 The	 algorithms	 for	 disease	 burden	 assess-
ment in clinical practice, clinical trials and telemedicine, based on 
these consensus statements, are summarised in Figure 2.	Here,	‘opti-
mal’ was defined as how accurately the assessment outcome reflects 
the real state of disease as assessed by the patient and physician, 
and includes objective as well as subjective measures of disease.

In clinical practice

Based on clinical evidence and expert opinion, the group derived 
four statements to help guide optimal tool use and frequency to aid 
understanding	of	gMG	disease	burden	in	clinical	practice	(Table 1).

Objective	and	subjective	measures	of	gMG	disease	burden	are	
widely used in clinical practice and generally incorporate physical 
and	HRQoL	 domains,	 such	 as	 in	 the	Myasthenia	 Gravis	 Activities	
of	Daily	Living	score	(MG-	ADL),	QMG	and	the	Revised	Myasthenia	
Gravis	Quality	of	Life	15-	item	score	(MG-	QoL-	15r)	[3, 16, 17].	The	

F I G U R E  2 Algorithms	for	disease	burden	assessment	based	on	consensus	recommendations.	Recommended	approaches	for	optimal	
assessment	tool	use	in	clinical	practice,	clinical	trials	and	telemedicine	to	support	understanding	of	gMG	disease	burden.	EQ-	5D,	EuroQoL	
five	dimensions;	EQ-5D	5	level	version,	EQ-	5D	3	level	version;	MG-	ADL,	Myasthenia	Gravis	Activities	of	Daily	Living	score;	MG-	QoL-	15r,	
Revised	Myasthenia	Gravis	Quality	of	Life	15-	item	score;	QMG,	Quantitative	Myasthenia	Gravis	score;	QoL,	quality	of	life;	PASS,	Patient	
Acceptable	Symptom	State;	PRO,	patient-	reported	outcome;	VAS,	visual	analogue	scale.
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MG-	ADL	is	used	in	the	routine	clinical	management	of	gMG,	where	
a	two-	point	improvement	since	the	last	patient	visit	indicates	clinical	
improvement	[18].	Of	benefit,	the	MG-	ADL	is	an	MG-	specific	ques-
tionnaire	that	can	be	self-	administered	or	recorded	by	the	physician,	
and	evidence	shows	that	the	MG-	ADL	is	a	reliable	assessment,	 in-
dependent	of	whether	 it	 is	used	as	a	self-	administered	tool	by	the	

patient	 or	 recorded	 by	 a	 physician	 [19].	 The	MG-	ADL	 provides	 a	
good balance between disease evaluation and administration time 
(approximately	2–3 min)	[18],	and	its	consistent	use	is	recommended	
by	the	Sub-	committee.

The	QMG	is	a	more	comprehensive	measure	of	disease	symptoms	
than	the	MG-	ADL.	In	routine	practice,	however,	the	Sub-	committee	

TA B L E  1 Consensus	statements	on	the	assessment	of	disease	burden	in	clinical	practice,	clinical	research	and	telemedicine.

Statement Evidence level and grade Consensus, % (n)

Clinical practice

Consistent	use	of	the	MG-	ADL	scale	should	be	applied	in	clinical	practice	to	understand	
gMG	disease	burden;	if	the	MG-	ADL	indicates	worsening	gMG,	the	QMG	scale	can	be	
used to provide greater clinical understanding and support onward decisions.

1aa 93.3	(14/15)

Grade	A

A	patient	scale,	such	as	the	PASS	or	EQ-	5D-	VAS,	should	follow	the	MG-	ADL	in	clinical	
practice to determine patient satisfaction with symptom state and treatment and to 
determine the need for further assessments.

2b 66.7b	(10/15)

Grade B

Revision:	It	is	advised	that	an	additional	scale	should	follow	the	MG-	ADL	in	clinical	practice	
to	determine	patient	satisfaction	with	symptom	state	and	treatment;	the	MG-	QoL-	15r,	
PASS	or	EQ-	5D-	VAS	can	be	used	effectively	in	this	setting.

2b 93.3c

Grade B (14/15)

In clinical practice, should patients be dissatisfied with their symptom state or treatment, 
additional outcomes should be explored, such as quality of life, psychological/emotional 
burden or fatigue, with appropriate assessments.

5 100	(15/15)

Grade D

Timing	of	gMG	assessments	should	reflect	the	patient's	symptom	state	(i.e.,	less	frequent	
for	stable	vs	fluctuating	symptoms)	and	guidance	for	continuing,	stopping	retreatment	
or repeating treatment, should be based on clinical evaluation.

5 100	(15/15)

Grade D

Clinical research

The	MG-	ADL	is	recommended	as	the	primary	endpoint	in	clinical	trials,	with	the	QMG	as	a	
co-	primary	or	key	secondary	endpoint.

1a 93.3	(14/15)

Grade	A

PROs	are	recommended	to	be	included	for	the	assessment	of	patient	satisfaction	with	
symptom state and treatment in the clinical trial setting.

1a 93.3	(14/15)

Grade	A

The	MG-	QoL-	15r	or	EQ-	5D-	5L	may	be	used	to	measure	quality	of	life	in	clinical	trial	
settings.

2b 100	(15/15)

Grade B

Telemedicine

In	telemedicine	settings,	MG-	ADL	should	be	used	to	assess	disease	severity	and	combined	
with	EQ-	5D	and	MG-	QoL-	15r	to	assess	QoL;	the	combined	results	can	determine	the	
need	and	urgency	for	a	face-	to-	face	consultation.

2ba 93.3	(14/15)

Grade B

Timing	of	gMG	assessments	should	reflect	the	patient's	symptom	state	(i.e.,	less	frequent	
for	stable	vs	fluctuating	symptoms)	and	guidance	for	continuing,	stopping	retreatment	
or repeating treatment should be based on clinical evaluation.

5 100	(15/15)

Abbreviations:	EQ-	5D,	EuroQoL	five	dimensions;	EQ-	5D-	5L,	five-	level	EuroQoL	five	dimensions;	gMG,	generalised	myasthenia	gravis;	MG-	ADL,	
Myasthenia	Gravis	Activities	of	Daily	Living	score;	MG-	QoL-	15r,	revised	Myasthenia	Gravis	Quality	of	Life	15-	item	score;	QMG,	Quantitative	
Myasthenia	Gravis	score;	QoL,	quality	of	life;	PASS,	Patient	Acceptable	Symptom	State;	PRO,	patient	reported	outcome;	VAS,	visual	analogue	scale.
aEvidence	was	from	patients	with	MG,	and	not	gMG	specifically.
bConsensus not reached after first round of voting; statement was revised.
cConsensus reached after revision and second round of voting.



    |  7 of 15CONSENSUS FOR STANDARDISING ASSESSMENT IN gMG

agreed	that	the	QMG	takes	approximately	30 min	to	complete,	de-
pending	on	disease	severity,	and	 requires	specific	equipment	 [20],	
which makes it difficult to apply to every patient at all stages of 
treatment.	 As	 such	 the	 recommendation	 is	 if	 MG-	ADL	 indicates	
worsening,	 the	QMG	score	can	be	used	to	provide	greater	clinical	
understanding	and	support	onward	decisions.	In	addition,	the	QMG	
could be used at therapeutic switch to create a baseline for the new 
treatment and allow physicians to measure clinical response.

A	 patient-	centred	 approach	 is	 important	 in	 gMG	 treatment.	
Following	assessment	with	MG-	ADL,	 the	use	of	a	simple	question	
such	 as	 the	 Patient	 Acceptable	 Symptom	 State	 (PASS)	 [21]	 or	 a	
scale	(e.g.,	Revised	Myasthenia	Gravis	Quality	of	Life	15-	item	score	
[MG-	QoL-	15r]	 or	 EuroQoL	 five	 dimensions	 visual	 analogue	 scale	
[EQ-	5D-	VAS])	 [3, 16, 22]	 to	 determine	 patient	 satisfaction	 with	
symptom state and treatment can be used effectively in this setting. 
We recommend that if the patient is dissatisfied with their symp-
tom state and treatment, additional outcomes should be explored, 
such as psychological/emotional burden or fatigue, with appropriate 
assessments.

There is limited consensus in the literature regarding the opti-
mal	frequency	at	which	gMG	assessment	tools	should	be	used.	We	
recommend	 that	 timing	 of	 gMG	 assessments	 reflect	 the	 patient's	
symptom state such that individuals with fluctuating symptoms have 
more frequent assessment than patients with stable symptoms.

In clinical trials

Three statements were derived for the optimal use of tools in clini-
cal trials (Table 1).	The	patient-	reported	MG-	ADL	measure	is	often	
used as a primary endpoint in studies exploring clinical outcomes 
of	gMG	 treatments,	 and	 is	 frequently	 complemented	by	physician	
assessment	with	QMG	[8, 23].	The	consensus	recommendation	is	to	
use	MG-	ADL	as	a	primary	endpoint	with	QMG,	either	as	a	key	sec-
ondary	or	co-	primary	endpoint,	as	currently	 implemented	 in	many	
ongoing clinical trials.

Patient-	reported	outcomes	(PROs)	are	an	increasingly	recognised	
and important part of understanding the effectiveness of interven-
tions	and,	as	such,	are	recognised	in	the	consensus	statements.	For	
QoL	 measurements,	 the	 MG-	QoL-	15r	 (revised	 Myasthenia	 Gravis	
Quality	of	Life	15-	item	score)	or	EQ-	5D-	5L	(five-	level	EuroQoL	five	
dimensions)	can	be	used	[3, 16].	The	MG-	QoL-	15r	is	specific	for	MG	
and	the	EQ-	5D-	5L	is	a	generic	instrument	consisting	of	a	descriptive	
system	and	visual	analogue	scale	 (EQ-	VAS)	 [3].	Both	 tools	broadly	
capture	HRQoL,	but	do	not	fully	capture	psychological	or	emotional	
burden,	or	 fatigue.	Fatigue	and	 fatigability	 scales	are	seldom	used	
in studies exploring clinical outcomes of treatments and, as such, 
we were unable to make specific recommendations on these scales.

In telemedicine

Two statements were derived for the optimal use of tools in the 
telemedicine setting (Table 1).	Both	objective	and	subjective	meas-
ures	of	gMG	disease	burden	may	be	captured	by	patients	remotely	
[24–26].	Online	questionnaires	and	surveys,	 such	as	 the	MG-	ADL,	
MG-	QoL-	15r	and	36-	Item	Short	Form	Health	Survey	(SF-	36),	incor-
porate	measures	of	fatigue,	physical	symptoms	and	HRQoL	[3, 24, 
27],	 with	MG-	QoL-	15r	 scores	 obtained	 by	 telephone	 demonstrat-
ing	consistency	with	those	obtained	 in	the	clinic	 [28].	Patients	are	
also able to perform negative inspiratory force measurement tests 
at home, which can give a good indication of respiratory strength 
and	function	[29].

It was recommended by consensus that in telemedicine settings 
the	MG-	ADL	 should	 be	 used	 to	 assess	 disease	 severity	 and	 com-
bined	with	 EQ-	5D	or	MG-	QoL-	15r	 to	 assess	QoL;	 the	 results	 can	
determine	the	need	for	face-	to-	face	consultation.	Prior	studies	have	
established	the	MG-	ADL	as	a	useful	tool	in	telemedicine	for	MG	[30, 
31].	Similar	to	clinical	practice,	there	is	limited	guidance	on	optimal	
frequency	of	gMG	assessment	tools	in	telemedicine	according	to	the	
literature and, as such, these consensus recommendations centre 
around	the	patient's	symptom	state.

Statement
Evidence level 
and grade Consensus, % (n)

No	specific	scales	are	validated	for	measuring	
depression, anxiety and fatigue in the context of 
gMG	at	the	current	time.	However,	fatigue	and	
fatigability may be measured effectively using 
the	FSS,	MFI-	20	or	CFQ	11;	and	depression	and	
anxiety may be measured effectively using the 
PHQ,	HADS	or	MDI.

2b 80	(12/15)

Grade B

Comorbidity assessment should include the relevant 
multidisciplinary team member, such as a 
psychiatrist for anxiety or depression.

5 86.7	(13/15)

Grade D

Abbreviations:	CFQ	11,	Chalder	Fatigue	Scale;	FSS,	Fatigue	Severity	Scale;	gMG,	generalised	
myasthenia	gravis;	HADS,	Hospital	Anxiety	and	Depression	Scale;	MDI,	Multiscale	Depression	
Inventory;	MFI-	20,	Multidimensional	Fatigue	Inventory-	20;	PHQ,	Patient	Health	Questionnaire.

TA B L E  2 Consensus	statements	on	the	
assessment of depression, anxiety and 
fatigue.
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Assessment of depression, anxiety and fatigue

A	total	of	203	articles	were	screened	relating	to	fatigue,	depres-
sion and anxiety scales, with 10 additional articles found through 
manual	searches.	 In	total,	58	of	these	were	 included	 in	data	ex-
traction; two consensus statements were produced for under-
standing fatigue, depression and anxiety in patient assessments 
(Table 2).

Fatigue	severity	 in	MG	is	typically	assessed	using	standardised	
questionnaires.	 The	Myasthenia	Gravis	 Fatigue	 Scale	 (MGFS)	was	
developed	as	a	MG-	specific	tool;	however,	it	is	not	consistently	used	
in	clinical	practice	[32].	There	is	a	range	of	non-	specific	tools	used	
in	the	MG	field	for	assessing	fatigue,	with	the	Chalder	Fatigue	Scale	
(CFQ	11),	Multidimensional	Fatigue	Inventory-	20	(MFI-	20),	Fatigue	
Severity	Scale	(FSS)	and	Fatigue	Impact	Scale	(FIS)	among	the	most	
common	[32].

Evidence	from	the	literature	suggest	that	the	FSS	and	FIS	are	
frequently used to assess the psychological burden of fatigue 
in	patients	with	MG	and	are	 reliable	and	validated	 tools,	able	 to	
discern	meaningful	 clinical	 aspects	 of	 fatigue	 in	MG	 [32, 33].	 A	
pilot	study	using	the	modified	FIS	to	capture	the	effects	of	phys-
ical therapy and psychology on fatigue management found it to 
be a useful outcome scale and easy to apply in a research set-
ting	 [34].	 The	 MFI-	20	 is	 a	 self-	reported	 composite	 assessment	
tool consisting of five fatigue domains (general fatigue, physical 
fatigue,	reduced	activity,	reduced	motivation	and	mental	fatigue)	
[24];	 this	 tool	 is	multidimensional	 and	can	discern	between	gen-
eral and physical fatigue, providing a more granular assessment 
of	 fatigue	compared	with	FSS	 that	may	be	more	appropriate	 for	
clinical research.

Validated assessments for depression and anxiety include 
Hamilton	rating	scales,	Beck	Depression	Inventory	(BDI),	Hospital	
Anxiety	 and	 Depression	 Scale	 (HADS),	 Multiscale	 Depression	
Inventory	 (MDI)	 and	 the	 SF-	36	 [32,	 35–38].	 Few	 studies	 report	
using depression and anxiety scales that patients can use on their 
own, such as the Centre for Epidemiologic Studies Depression 
Scale,	Self-	rating	Depression	Scale	(SDS),	Self-	rating	Anxiety	Scale	
(SAS),	and	Patient	Health	Questionnaire	(PHQ)	[39, 40].	Physicians	
may	 find	 it	 beneficial	 to	 use	 tools	 such	 as	 the	 PHQ,	 which	 can	
be	completed	 in	 less	than	3 min	[40].	Depression	 is	often	associ-
ated with fatigue, which can be attributed to an overlap in symp-
tomatology,	such	as	physical	fatigue;	the	HADS	excludes	physical	
symptoms and could therefore be useful to overcome this over-
lap	 [41].	 Both	 depression/anxiety	 and	 fatigue	 assessments	 are	
frequently	 accompanied	 by	MG-	specific	 assessments	 (e.g.,	 MG-	
ADL)	 to	 assess	disease	 severity,	with	positive	 correlations	being	
demonstrated	between	fatigue	assessments	and	the	MG-	ADL	[37, 
41, 42].

The expert group acknowledged that anxiety and depression 
could	 sit	 outside	 the	 medical	 area	 of	 expertise	 of	 many	 gMG-	
treating physicians and, as such, including an appropriate multi-
disciplinary	 team	 (MDT)	member	 in	 these	assessments	would	be	
recommended.

Domains not currently assessed by tools

From	 the	 literature	 search,	 65	 articles	 were	 screened	 regarding	
domains not assessed by current tools, with 10 additional articles 
found through manual searches. Of these, 20 articles were included 
in data extraction. Three statements reached consensus regarding 
assessment domains that are not adequately captured by current 
tools (Table 3).

Currently, widely used and validated assessment tools do not 
consider	the	psychosocial	 impact	of	gMG	on	patients,	their	fam-
ilies and caregivers. The psychological impact of some physical 
symptoms	on	patients	with	gMG,	such	as	ptosis,	which	can	have	a	
profound	impact	on	patients'	confidence	and	self-	image	[43],	was	
not fully recognised in the included literature or in clinical prac-
tice,	 based	 on	 the	 collective	 experience	 of	 the	 Sub-	committee.	
Emotional factors may also impact the course of the disease, with 
higher	levels	of	stress	potentially	linked	to	higher	MG	relapse	rates	
[44].

The	Sub-	committee	agreed	 there	 is	also	a	need	 for	a	greater	
understanding	 of	 the	 impact	 of	MG	 on	 employment,	 social	 life,	
family members, and any changes on how the roles of family mem-
bers	 are	 perceived	by	 partners,	 children	 and	 friends.	 In	 a	 cross-	
sectional,	multicentre	 study	 of	 917	 Japanese	 patients	with	MG,	
115	patients	(47.1%)	experienced	a	reduction	in	their	total	income	
of	more	than	50%,	185	(27.2%)	were	unemployed	and	449	(49.0%)	
reported	 reduced	social	positivity	and	activity	 [45].	Productivity	
losses	 have	 also	 been	 reported	 among	 caregivers,	 with	 15.6%	
needing	to	cut	down	their	working	hours,	and	20.8%	needing	to	
give up paid employment due to caregiving responsibilities related 
to	MG	[46].

Ocular symptoms pose a considerable burden to patients with 
gMG,	as	they	impact	daily	activities	and	QoL	[6],	which	may	impair	
their	ability	to	drive	or	maintain	employment.	However,	in	our	clinical	
experience, full evaluation of ocular symptoms can be time consum-
ing	and	require	specialisation	such	that	obtaining	full	ocular-	specific	
symptom scores may not be feasible for every patient. Instead, 
we	recommended	that	ocular	 item	subscores	of	gMG	assessments	
should be reviewed with careful attention to evaluate specific ocular 
symptoms in patients.

Assessment thresholds

Only 10 articles were identified and screened that related to thresh-
olds for minimally important or clinically meaningful differences in 
assessment scores in clinical practice, with no additional articles 
found through manual searches. Of these, nine articles were in-
cluded in data extraction and led to the development of two con-
sensus statements for assessing minimally important/clinically 
meaningful differences in assessment scores (Table 4).

The	minimal	clinically	important	difference	(MCID),	the	small-
est change in a measure that is meaningful for patients, is nec-
essary	 for	 interpretation	 of	 change	 scores	 [47].	 However,	 there	
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is	 limited	evidence	on	absolute	 thresholds	 for	MCID	 in	gMG	as-
sessment	scores	and,	as	such,	the	Sub-	committee	could	not	reach	
consensus to form recommendations at this time. There are few 
studies reporting minimal clinically important differences for 
outcome	 measures;	 a	 two-	point	 improvement	 in	 MG-	ADL	 or	 a	

three-	point	 improvement	 in	QMG	was	used	 in	the	ADAPT	study	
[11],	 while	 in	 the	 CHAMPION	 study,	 the	MCID	 was	 considered	
to	be	a	 five-	point	 improvement	 in	QMG	 [12].	However,	PASS	or	
MCID	may	help	to	inform	disease	state	in	patients	with	MG,	with	
thresholds	 for	 acceptable	 symptom	 state	 (PASS-	positive	 status)	

Statement
Evidence level 
and grade Consensus, % (n)

There	is	a	need	for	physician-		and	patient-	
administered assessment tools to better 
understand the practical, psychosocial impact of 
gMG	and	its	treatment	on	patients,	their	families	
and caregivers.

5 100	(15/15)

Grade D

Although	current	evidence	does	not	support	the	
use of a specific scale over others to assess 
fatigability,	measures	such	as	the	MFI-	20	and	
CFQ	11	scales	should	be	used	more	consistently	
to assess the burden and impact of this important 
symptom	in	patients	with	gMG.

2ba 73.3	(11/15)

Grade B

It is important to ensure full evaluation of ocular 
symptoms	in	patients	with	gMG	with	the	use	of	
ocular-	specific	symptom	scores	and	scales	as	
they may not be fully assessed by generalised 
assessment tools.

5 66.7b	(10/15)

Grade D

Revision:	Ocular	item	subscores	of	gMG	assessments	
should be reviewed with careful attention to 
evaluate specific ocular symptoms in patients.

5 93.3c

Grade D (14/15)

Abbreviations:	CFQ	11,	Chalder	Fatigue	Scale;	gMG,	generalised	myasthenia	gravis;	MFI-	20,	
Multidimensional	Fatigue	Inventory-	20.
aEvidence	was	from	patients	with	MG,	and	not	gMG	specifically.
bConsensus not reached after first round of voting; statement was revised.
cConsensus reached after revision and second round of voting.

TA B L E  3 Consensus	statements	on	
domains not currently assessed by tools.

Statement
Evidence level 
and grade Consensus, % (n)

At	the	current	time	it	is	not	possible	to	make	
recommendations on absolute thresholds for 
minimally important and clinically meaningful 
differences	in	gMG	scores	as	these	are	heavily	
dependent	on	the	patient's	experience	and	should	
be considered relative to baseline assessment 
scores.

5 100	(15/15)

Grade D

Use	of	a	patient	satisfaction	scale,	such	as	the	PASS	
or a symptom satisfaction questionnaire, can give 
an indication of whether changes in symptom 
state as assessed by a clinician, with a scale 
such	as	the	MG-	ADL,	correspond	to	meaningful	
changes	from	the	patient's	perspective.

2b 86.7	(13/15)

Grade B

Abbreviations:	gMG,	generalised	myasthenia	gravis;	MG-	ADL,	Myasthenia	Gravis	Activities	of	
Daily	Living	score;	PASS,	Patient	Acceptable	Symptom	State.

TA B L E  4 Consensus	statements	on	
assessment thresholds.



10 of 15  |     MEISEL et al.

using	 QMG,	 MG-	ADL	 and	MG-	QoL-	15	 reported	 as	 ≤7,	 2	 and	 8	
points,	respectively	[21].

In	research	settings,	minimal	symptom	expression	(MSE),	defined	
as	an	MG-	ADL	total	score	of	0–1	or	MG-	QoL-	15	total	score	of	0–3,	is	
a	strong,	clinically	meaningful	endpoint	[48].	In	recent	trials	of	newer	
gMG	treatments,	such	as	the	CHAMPION	and	REGAIN	clinical	trials,	
MCID	was	primarily	measured	by	a	three-	point	change	in	the	MG-	
ADL	 score,	while	 in	 the	ADAPT	 trial	 an	MSE	of	 0–1	was	 used	 [8, 
11, 12].	Of	note,	patients	may	 fail	 to	achieve	 these	endpoints	but	
still	achieve	significant	reductions	in	MG-	ADL	or	QMG	scores	that	
are	clinically	meaningful.	As	such,	absolute	changes	should	be	con-
sidered	 alongside	 the	MSE	or	MCID	 threshold	 [48].	 There	 remain	
discrepancies	 between	 physician-		 and	 patient-	assessed	 scores	 as	
clinically meaningful improvements in one do not necessarily align 
to improvements in the other, and this should be explored.

Assessment of treatment- related burden

From	 the	 literature	 search,	 301	 articles	 for	 the	 assessment	 of	
treatment-	related	 burden	 in	 clinical	 practice	 were	 screened,	 with	
five additional articles found through manual searches. In total, 19 
articles	were	 included	 in	data	extraction,	with	 the	Sub-	committee	
reaching consensus on one statement regarding the assessment of 
treatment-	related	burden	in	clinical	practice	(Table 5).

Several studies report on the lived experience of patients with 
MG	and	 the	 short-		 and	 long-	term	 toxicities	 associated	with	 treat-
ment	 [49–52],	 and	 identify	 patient	 anxiety	 and	 frustration	 around	
treatment	and	treatment	inertia	due	to	potential	treatment-	related	
adverse	events	(TRAEs)	[53].	However,	there	are	currently	no	scales	
that	measure	TRAEs,	such	as	cholinergic	effects	from	acetylcholin-
esterase	inhibitors,	or	AEs	associated	with	steroid	therapy	or	steroid	
withdrawal.	 Nor	 are	 there	 any	 scales	 to	 enable	 differentiation	 of	
TRAEs	from	gMG-	related	symptoms	(e.g.,	cholinergic	muscle	spasms	
vs	 gMG-	attributable	 muscular	 dysfunction).	 Despite	 the	 lack	 of	
scales	measuring	TRAEs,	we	recommend	that	proactive	and	routine	

AE	assessment	and	recording	can	ensure	detailed	understanding	of	
treatment safety and help facilitate treatment decisions.

Assessments supporting treatment decisions

A	 total	 of	 413	 articles	 were	 screened,	 with	 no	 additional	 articles	
found through manual searches, and 31 were included in data ex-
traction. One consensus statement was developed to inform deci-
sions around retreatment and treatment escalation (Table 6).

Important considerations with respect to retreatment or treat-
ment escalation include but are not limited to: clinical assessment, 
with	a	score	such	as	the	MG-	ADL;	change	in	symptom	score;	comor-
bidities	and	health	beyond	gMG;	adverse	events;	changes	in	steroid	
use/dose;	 and	patient	 satisfaction	 [15,	54,	55].	Based	on	 the	 con-
sensus	 recommendation,	 validated	 gMG	 assessments,	 such	 as	 the	
MG-	ADL	and	QMG	scores,	may	be	used	to	assess	disease	severity	
and monitor treatment response; however, scores must not be used 
in	isolation	and	the	patient's	experience	must	be	taken	into	consid-
eration	 when	 using	 these	 gMG	 assessments	 to	 inform	 treatment	
decisions.

DISCUSSION

The	impact	of	gMG	on	patients'	lives	is	profound	and	goes	beyond	
the	 disease	 state	 itself	 [56–58].	 Indeed,	 comorbidities,	 treatment-	
related burden and poor psychological wellbeing can have serious 
implications	for	patients'	employment,	social	interactions	and	family	
life, and the burden on caregivers and family members is becom-
ing	increasingly	apparent	[56–58].	We	recognised	the	broad	impact	
of	gMG,	resulting	from	the	variety	of	symptoms	observed	and	the	
fluctuation in symptoms over time, and, in developing these con-
sensus statement, have reinforced the need for a holistic approach 
to	disease	management,	from	assessment	through	to	follow-	up	and	
ongoing care.

Statement
Evidence level 
and grade Consensus, % (n)

There are currently no appropriate scales to measure 
the adverse event, psychological or practical 
burden	associated	with	gMG	treatment,	or	
to	differentiate	treatment-	related	adverse	
events	from	gMG-	related	symptoms;	however,	
treatment-	related	adverse	event	burden	can	be	
assessed through longitudinal measurement of 
objective parameters, such as frequency, and the 
use	of	toxicity	indices	in	conjunction	with	MG-	
specific	assessments	of	MG	burden.

2ba 80	(12/15)

Grade B

Abbreviations:	gMG,	generalised	myasthenia	gravis;	MG,	myasthenia	gravis.
aEvidence	was	from	patients	with	MG,	and	not	gMG	specifically.

TA B L E  5 Consensus	statements	on	
assessment	of	treatment-	related	burden.
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PROs	may	help	provide	an	accurate	 representation	of	 relevant	
impairments	and	their	impact	on	patients'	HRQoL	over	long	periods	
of	time.	As	a	result,	we	strongly	advised	that	the	MG-	ADL	is	used	
consistently	 across	 all	 clinical	 settings.	 The	MG-	ADL	 is	 a	 reliable	
outcome	measure	that	can	be	used	at	various	stages	of	a	patient's	
journey	with	gMG	to	give	a	good	 indication	of	gMG	 improvement	
or	worsening	[18],	and	can	be	followed	by	other	assessments	when	
further	evaluation	is	warranted.	Additionally,	the	frequency	of	MG-	
ADL	 use	 can	 be	 at	 the	 physician's	 discretion	 or	 based	 on	 clinical	
judgement.

Since	 the	MG-	ADL	can	be	accurately	 recorded	by	 the	patient,	
it	 has	 applications	 in	 telemedicine	 [18, 19],	which	 is	 becoming	 in-
creasingly	 important	given	 the	 recent	global	COVID-	19	pandemic.	
Although	 there	 has	 been	 no	 formal	 validation	 of	 the	MG-	ADL	 in	
telemedicine	for	MG,	recent	work	has	come	close	to	validating	the	
MG-	ADL	in	this	setting;	 in	this	study,	only	a	suitable	digital	device	
(e.g.,	 smartphone,	 tablet)	 was	 needed	 to	 capture	MG-	ADL	 scores	
and	complete	formal	validation	[19].	If	digitalised,	training	could	be	
provided to enable patients to complete the assessment on their 
smartphone, which they would be able to do more regularly (e.g., on 
a	weekly	basis).	As	a	simple	tool,	the	PASS	could	also	be	completed	
remotely	 following	 the	MG-	ADL	 to	determine	patient	 satisfaction	
with symptom state and treatment; however, it can also be used at 
various	other	stages	of	a	patient's	 journey	with	gMG	[23].	Despite	
the	QMG	being	a	more	comprehensive	and	subjective	measure	of	
disease	severity,	the	MG-	ADL	is	quicker	to	perform	and	can	be	per-
formed	remotely	[17, 18],	swiftly	highlighting	the	need	for	the	QMG	
or a QoL assessment.

Both	 the	MG-	ADL	 and	 QMG	 are	 validated	 outcomes	 used	 in	
clinical trials and observational studies and, as regulatory author-
ities	 are	 recommending	 that	 PROs	 are	 evaluated,	 the	MG-	ADL	 is	
becoming	more	popular	as	a	primary	outcome	measure	 [8, 11, 12, 
23].	Since	most	ongoing	Phase	III	clinical	trials	use	the	MG-	ADL	as	a	
primary	endpoint	[8],	we	agreed	that	this	score	is	useful	for	allowing	
trial	results	to	be	put	into	perspective	against	real-	world	data.	It	is	
important	to	note	that	the	MG-	ADL	and	QMG	do	not	cover	all	pa-
tient assessment domains and may not provide a complete picture of 
disease burden; we therefore recommended that use of these mea-
sures should be followed with other disease assessment tools, when 
required.	A	recent	consensus	study	noted	a	lack	of	standardisation	
in	 the	 performance	 of	 outcome	 measures	 in	 gMG,	 including	 the	

MG-	ADL	and	QMG,	which	could	confound	certain	results	from	such	
assessments	 [59].	 The	 study	 recommended	 some	 changes	 to	 out-
come	measure	instructions—for	example,	instructing	patients	not	to	
leave	any	items	blank	when	completing	the	MG-	ADL	assessment—to	
help improve standardisation, with some modifications to specific 
instruments	 [59].	The	recommendations	 from	this	study	would	re-
quire further assessment for validation and broader implementation.

The	use	of	PASS	or	other	similar	assessments,	such	as	the	single	
simple	 question	or	 EQ-	5D	VAS	 [22, 60],	 can	 give	 an	 indication	of	
whether changes in symptom state assessed by a clinician, with a 
score	such	as	the	MG-	ADL,	correspond	to	meaningful	changes	from	
the	patient's	perspective	and	may	help	 to	 improve	 the	correlation	
between	patient	and	physician	assessment	of	gMG	disease	burden.	
The	PASS	can	be	formulated	specifically	for	a	patient	with	MG,	and	
measures	 holistic	 satisfaction	 with	 the	MG	 condition	 based	 on	 a	
dichotomous “yes” or “no” response, for example: “Considering all 
the ways you are affected by myasthenia, if you had to stay in your 
current state for the next months, would you say that your current 
disease	state	 status	 is	 satisfactory?”	 [4, 60].	Based	on	 further	dis-
cussion,	the	Sub-	committee	agreed	that	 it	 is	 important	for	the	pa-
tient and physician to understand if any dissatisfaction is due to the 
disease,	 the	treatment	or	another	factor.	With	the	PASS,	the	Sub-	
committee agreed it is also important to consider appropriate lan-
guage translation and personal interpretation of the question when 
understanding	the	patient's	response.

Measures	of	HRQoL	can	be	useful	in	quantifying	the	impact	of	
MG	on	patients'	lives	and	MG-	QoL	scores	in	particular	can	allow	cli-
nicians to follow groups of individuals over time, such as may be re-
quired	in	clinical	research.	The	MG-	QoL-	15	is	a	shorter	version	of	the	
MG-	QoL-	60	and	has	been	demonstrated	to	correlate	as	highly	as	the	
MG-	QoL-	60	to	disease-	specific	scores	such	as	the	MG-	ADL,	QMG	
and	MGC,	despite	fewer	questions	[5].	As	such,	the	MG-	QoL-	15	is	
widely used in the clinic, and has been translated and modified for 
use	in	multiple	languages	[22].	The	modified	version	(MG-	QoL-	15r)	
is also frequently used and has demonstrated better psychometric 
properties	than	the	original	version	[22].

It	 is	worth	noting	that	MCIDs	are	yet	to	be	established	for	the	
MG-	QoL-	15r	 [12].	More	generally,	we	 could	not	make	any	 recom-
mendations	on	absolute	thresholds	for	a	MCID	in	assessment	tools	
at this current time, particularly because endpoints and associated 
MCIDs	in	clinical	trials	vary	[61, 62].	The	appropriate	threshold	for	

Statement
Evidence level 
and grade Consensus, % (n)

Multiple	disease,	patient	and	treatment-	related	
factors,	including	the	patient's	preferences,	
need to be considered when defining treatment 
goals	and	making	therapeutic	decisions	in	gMG;	
therefore, a general recommendation on how to 
decide upon retreatment or treatment escalation 
is not appropriate.

5 86.7	(13/15)

Grade D

Abbreviations:	gMG,	generalised	myasthenia	gravis.

TA B L E  6 Consensus	statement	to	
inform treatment decisions.
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a	MCID	can	also	differ	between	physician	and	patient	perspectives.	
Indeed, individual changes from baseline, which do not necessarily 
meet a preset threshold, might still reflect an important change for 
the	 patient.	 Future	 studies	 should	 therefore	 incorporate	 perspec-
tives of physicians, patients and caregivers to enable meaningful 
differences—in	domains	such	as	the	psychological	burden	of	gMG,	
symptom improvement, responsiveness to specific treatments, 
and	 the	 steroid-	sparing	 effect	 of	 new	 treatments—to	 be	 defined.	
This	will	 consequently	enable	 thresholds	 for	a	MCID	 to	be	clearly	
determined.

We noted that the assessment and management of psycho-
logical	and	emotional	burden	 in	patients	with	gMG	is	an	 import-
ant entity of care that potentially sits outside the medical area of 
expertise	of	gMG-	treating	physicians.	There	is	an	array	of	useful	
and	 validated	 non-	MG	 specific	 assessment	 tools	 that	 should	 be	
used	 to	 examine	 psychological	 aspects	 of	 gMG	 [35–40].	 Many	
can	be	self-	administered	(e.g.,	PHQ	and	HADS)	[40]	and	therefore	
used in a telemedicine setting, but they may not fully capture the 
impact of mood disorders on patients and the psychological im-
pact	 of	 certain	 physical	 symptoms,	 such	 as	 ptosis.	 As	 such,	 the	
Sub-	committee	agreed	 it	may	be	necessary	 for	a	member	of	 the	
MDT	with	appropriate	expertise,	such	as	a	psychiatrist	or	special-
ist nurse, to be involved in psychological assessments and subse-
quent clinical decisions.

For	measures	of	fatigue	and	fatigability,	 it	 is	 important	to	con-
sider that, unlike depression/anxiety scales, it might be useful for 
novel	MG-	specific	scales	to	be	developed	and	validated.	Fatigue	can	
be measured independently from muscle weakness and is an import-
ant	 symptom	 of	 worsening	 HRQoL	 [37].	 Furthermore,	 fatigability	
can result in disability if it causes patients to take longer to complete 
tasks,	thus	limiting	activities	of	daily	living	[6].	Although	the	MGFS	
has	shown	high	test–retest	reliability,	measures	of	fatigue	and	fati-
gability	that	have	been	specifically	validated	in	MG	are	sparse	and	
not	consistently	used	in	clinical	practice	or	trial	settings	[32].	Most	
studies	include	patient-	reported	questionnaires	that	assess	clinically	
relevant	fatigue	with	a	known	cut-	off	point;	however,	there	is	min-
imal insight on which questionnaire is most appropriate to assess 
fatigue	 in	gMG.	While	current	evidence	does	not	 support	 the	use	
of a specific scale over others, we agreed that measures such as the 
MFI-	20,	FSS	and	CFQ	11	could	be	used	more	consistently	to	assess	
the burden and impact of this important symptom in patients with 
gMG.	Although	the	MFI-	20	provides	a	more	detailed	assessment	of	
fatigue	than	the	FSS,	which	may	be	useful,	further	evidence	for	the	
use	of	these	scales	is	needed.	We	acknowledge	that	the	PROMIS	fa-
tigue tool is an outcome measure being used in some ongoing and re-
cently	completed	trials	in	MG	[62, 63];	however,	to	answer	the	PICO	
question defined, this particular search was performed to explore 
the measures of fatigue being used in routine patient assessment 
as	 opposed	 to	MG	 clinical	 trials.	 Physicians	may	 also	 find	 it	more	
practical	to	use	scales	that	are	patient-	reported	or	self-	administered.

Ocular	symptoms	of	gMG	can	be	highly	impactful,	negatively	af-
fecting patients in ways not fully recognised in the literature or clini-
cal	practice	[43].	We	noted	that	changes	in	ocular	symptoms	may	not	

be captured with sufficient accuracy by current scores. This is also 
the case for limb weakness assessment, which may not accurately 
capture distal hand weakness. We therefore recommended careful 
attention	to	ocular	subscores	in	assessments	such	as	the	MG-	ADL	
and raising questions about changes in vision during consultations 
to help build a clear picture of disease burden. If ocular symptoms 
are	severe,	referral	to	an	orthoptist	or	neuro-	ophthalmologist	should	
also be considered.

With	the	emergence	of	novel	therapies	for	MG	in	recent	years,	
clinical	trials	including	patients	with	MG	should	use	endpoints	con-
sistently to ensure comparability between study drugs and reference 
values.	 Available	 evidence	 for	 new	 immunomodulatory	 therapies	
demonstrates clinically meaningful benefits for patients, including 
improvements	in	HRQoL	with	efgartigimod	[64],	reductions	in	exac-
erbations,	hospitalisations	and	rescue	therapy	with	eculizumab	[65],	
and	improvements	in	symptoms	with	ravulizumab	[66].	With	these	
new	observations,	similar	data	for	other	gMG	treatments	are	needed	
to allow physicians to compare treatment burden and outcomes 
across agents. Studies assessing treatment burden were mainly as-
sociated with older, broadly immunosuppressive therapies and ace-
tylcholinesterase inhibitors; there was a general lack of information 
on the burden associated with newer therapies, possibly because of 
the	 relative	novelty	of	 some	emerging	drug	classes.	Nevertheless,	
the	Sub-	committee	highlighted	the	need	for	data	on	longitudinal	as-
sessment of treatment burden and burden associated with newer 
therapies, ideally comparing them with older, more established ther-
apies	in	the	gMG	treatment	paradigm.

Although	 a	 general	 recommendation	 on	 how	 to	 decide	 upon	
retreatment	 or	 treatment	 escalation	 is	 not	 appropriate,	 the	 Sub-	
committee agreed that understanding properties of the treat-
ment—speed	of	response,	for	example—overall	disease	burden,	and	
variability in patient scores at different times of the day is important 
for determining the timing of assessments in clinical practice. It is 
important to consider how possible variations in assessment timing 
may affect results and, consequently, treatment decisions. The most 
appropriate process for assessing outcomes should be determined 
and any treatment change can then be evaluated based on observa-
tions made about timing.

CONCLUSIONS

In	summary,	the	Sub-	committee	was	able	to	reach	a	consensus	on	
all 18 statements explored and concluded that it is critical to con-
sistently	incorporate	subjective	and	objective	measures	of	gMG	se-
verity and disease burden across the continuum of care to improve 
outcomes for patients. This consensus provides recommendations 
for the use of assessment tools at multiple stages of the patient 
journey	with	 gMG.	 Based	 on	 their	 expert	 clinical	 experience,	 the	
Sub-	committee	 agreed	 that	 frequency	 and	 timing	 of	 gMG	assess-
ments	should	reflect	the	patient's	symptom	state	and	that	a	holistic	
approach	should	be	adopted	 to	address	 the	broad	 impact	of	gMG	
beyond the disease state itself.



    |  13 of 15CONSENSUS FOR STANDARDISING ASSESSMENT IN gMG

AUTHOR CONTRIBUTIONS
Andreas Meisel: Conceptualization; data curation; methodology; in-
vestigation;	writing	–	review	and	editing;	visualization;	supervision.	
Francesco Saccà: Conceptualization; data curation; methodology; 
investigation;	 supervision;	visualization;	writing	–	 review	and	edit-
ing. Jennifer Spillane: Conceptualization; data curation; investiga-
tion;	methodology;	supervision;	visualization;	writing	–	review	and	
editing. John Vissing: Conceptualization; data curation; investiga-
tion;	methodology;	visualization;	supervision;	writing	–	review	and	
editing.

ACKNOWLEDG EMENTS
The authors acknowledge and thank the Collegium members who 
contributed to the development of these consensus recommen-
dations:	 Heinz	 Wiendl,	 MD;	 Benedikt	 Schoser,	 MD;	 Christiane	
Schneider-	Gold,	MD;	 Jan	De	Bleecker,	MD,	PhD,	 FAAN;	Giovanni	
Antonini,	 MD;	 Wolfgang	 Löscher,	 MD,	 PhD;	 Emmanuelle	 Salort-	
Campana,	MD;	Tarek	Sharshar,	MD,	PhD;	Elena	Cortés-	Vicente,	MD,	
PhD;	Saiju	Jacob,	MBBS,	MD,	DPhil,	FRCP;	and	Maria	Elena	Farrugia,	
MRCP.	 Open	 Access	 funding	 enabled	 and	 organized	 by	 Projekt	
DEAL.

CONFLIC T OF INTERE S T S TATEMENT
The authors confirm that there are no conflicts of interest in connec-
tion with this article and provide the following statement of disclo-
sures for transparency.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available from 
the corresponding author upon reasonable request.

DISCLOSURE S
Professor	 Meisel	 is	 an	 advisor,	 consultant,	 investigator	 and/or	
speaker	 and	 has	 received	 grants	 (paid	 to	 institution)	 and	 hono-
raria	 from	 Alexion,	 argenx,	 Axunio,	 Grifols,	 Hormosan,	 Janssen,	
Merck,	Octapharma	and	UCB.	He	serves	as	chairman	of	the	medi-
cal	 advisory	 board	 of	 the	 German	 Myasthenia	 Gravis	 Society.	
Professor	 Saccà	 received	 public	 speaking	 honoraria	 from	Alexion,	
argenx,	 Biogen,	Mylan,	 Novartis,	 Roche,	 Sanofi	 and	 Teva;	 he	 also	
received compensation for advisory boards or consultation fees 
from	 Alexion,	 Almirall,	 argenx,	 Avexis,	 Biogen,	 Forward	 Pharma,	
Lexeo	Therapeutics,	Merk,	Novartis,	Novatek,	Reata,	Roche,	Sanofi	
and	Takeda;	he	 is	principle	 investigator	 in	clinical	 trials	for	Alexion	
(argenx);	 Immunovant	 (Novartis)	 and	 Prilenia	 (Sanofi)	 (ORCID:	
0000–0002–1323-	631).	 Dr	 Spillane	 has	 received	 compensation	
for advisory boards and travel compensation from argenx and UCB 
and has received public speaking honoraria for argenx (ORCID: 
0000–0002–9339-	0938).	 Professor	 Vissing	 has	 acted	 as	 advi-
sory	board	consultant	or	speaker	for	Amicus	Therapeutics,	argenx	
BVBA,	Arvinas,	Atamyo	Therapeutics,	Biogen,	Dyne	Therapeutics,	
Fulcrum	Therapeutics,	Horizon	Therapeutics,	Lupin,	ML	Biopharma,	
Novartis	Pharma	AG,	Regeneron,	Roche,	Sanofi	Genzyme,	Sarepta	
Therapeutics,	 UCB	 Biopharma	 SPRL	 and	 Zogenix,	 and	 received	

research	 grants,	 travel	 support	 and/or	 speaker	 fees	 from	Alexion,	
AstraZeneca	 Rare	 Disease;	 Edgewise	 Therapeutics;	 Fulcrum	
Therapeutics;	Sanofi	Genzyme;	and	UCB	Biopharma	SPRL	(ORCID:	
0000–0001–6144-	8544).

COMPLIANCE WITH E THIC S GUIDELINE S
This article is based on previously conducted studies and does not 
contain any new studies with human participants or animals per-
formed by any of the authors.

FUNDING AND ROLE OF THE SPONSORING COMPANY
argenx SE, Belgium, organised and funded the meetings at which the 
Collegium	was	convened	(October	2021,	Zurich;	July	2022,	Brussels)	
and	the	virtual	review	meetings	involving	the	Sub-	committee	mem-
bers. argenx also funded the publication service fee and medical 
writing support.

MEDIC AL WRITING AND EDITORIAL A SSIS TANCE
Medical	writing	support	was	provided	by	Publicis	Langland.

ORCID
Andreas Meisel  https://orcid.org/0000-0001-7233-5342 
Francesco Saccà  https://orcid.org/0000-0002-1323-6317 
Jennifer Spillane  https://orcid.org/0000-0002-9339-0938 
John Vissing  https://orcid.org/0000-0001-6144-8544 

R E FE R E N C E S
	 1.	 Howard	 JF	 Jr.	Myasthenia	 gravis:	 the	 role	 of	 complement	 at	 the	

neuromuscular junction. Ann N Y Acad Sci.	2018;1412(1):113-128.
	 2.	 Grob	D,	Brunner	N,	Namba	T,	Pagala	M.	Lifetime	course	of	myas-

thenia gravis. Muscle Nerve.	2008;37(2):141-149.
	 3.	 Dewilde	S,	Philips	G,	Paci	S,	et	al.	Patient-	reported	burden	of	myas-

thenia gravis: baseline results of the international prospective, ob-
servational,	longitudinal	real-	world	digital	study	MyRealWorld-	MG.	
BMJ Open.	2023;13(1):e066445.

	 4.	 Petersson	 M,	 Feresiadou	 A,	 Jons	 D,	 et	 al.	 Patient-	reported	
symptom severity in a nationwide myasthenia gravis cohort: 
cross-	sectional	 analysis	 of	 the	 Swedish	 GEMG	 study.	Neurology. 
2021;97:e1382-e1391.

	 5.	 Jones	SM,	Gwathmey	KG,	Burns	TM.	Quality	of	 life	measures	for	
myasthenia	gravis	and	evaluation	of	non-	motor	symptoms.	Clin Exp 
Neuroimmunol.	2015;6:32-39.

	 6.	 Barnett	C,	 Bril	 V,	 Kapral	M,	Kulkarni	A,	Davis	AM.	A	 conceptual	
framework for evaluating impairments in myasthenia gravis. PloS 
One.	2014;9(5):e98089.

	 7.	 Barnett	C,	Bril	V,	Kapral	M,	Kulkarni	A,	Davis	AM.	Development	and	
validation of the myasthenia gravis impairment index. Neurology. 
2016;87:879-886.

	 8.	 Thomsen	JLS,	Andersen	H.	Outcome	measures	 in	clinical	trials	of	
patients with myasthenia gravis. Front Neurol.	2020;11:596382.

	 9.	 Jaretzki	 A,	 Barohn	 RJ,	 Ernstoff	 RM,	 et	 al.	 Myasthenia	 gravis	
recommendations for clinical research standards. Neurology. 
2000;55:16-23.

	10.	 Benatar	M,	Sanders	DB,	Burns	TM,	et	al.	Recommendations	for	my-
asthenia gravis clinical trials. Muscle Nerve.	2012;45:909-917.

	11.	 Howard	 JF	 Jr,	Bril	V,	Vu	T,	 et	 al.	 Safety,	 efficacy,	 and	 tolerability	
of efgartigimod in patients with generalised myasthenia gravis 
(ADAPT):	 a	multicentre,	 randomised,	placebo-	controlled,	phase	3	
trial. Lancet Neurol.	2021;20(7):526-536.

https://orcid.org/0000-0001-7233-5342
https://orcid.org/0000-0001-7233-5342
https://orcid.org/0000-0002-1323-6317
https://orcid.org/0000-0002-1323-6317
https://orcid.org/0000-0002-9339-0938
https://orcid.org/0000-0002-9339-0938
https://orcid.org/0000-0001-6144-8544
https://orcid.org/0000-0001-6144-8544


14 of 15  |     MEISEL et al.

	12.	 Vu	T,	Meisel	A,	Mantegazza	R,	et	al.	Terminal	complement	 inhibi-
tor ravulizumab in generalized myasthenia gravis. N Engl J Med Evid. 
2022;1(5):EVIDoa2100066.

	13.	 Schardt	C,	Adams	MB,	Owens	T,	Keitz	S,	Fontelo	P.	Utilization	of	
the	 PICO	 framework	 to	 improve	 searching	 PubMed	 for	 clinical	
questions. BMC Med Inform Decis Mak.	2007;7:16-22.

	14.	 Eubank	 BH,	 Mohtadi	 NG,	 Lafave	 MR,	 et	 al.	 Using	 the	 modified	
Delphi method to establish clinical consensus for the diagnosis and 
treatment of patients with rotator cuff pathology. BMC Med Res 
Methodol.	2016;16:56.

	15.	 Sanders	 DB,	 Benatar	 M,	 Evoli	 A,	 et	 al.	 International	 consen-
sus guidance for management of myasthenia gravis. Neurology. 
2016;87:419-425.

	16.	 Burns	 TM,	 Sadjadi	 R,	 Utsugisawa	 K,	 et	 al.	 International	 clini-
metric	 evaluation	 of	 the	 MG-	QoL15,	 resulting	 in	 slight	 revision	
and	 subsequent	 validation	 of	 the	 MG-	QoL15r.	 Muscle Nerve. 
2016;54(6):1015-1022.

	17.	 McPherson	T,	Aban	I,	Duda	PW,	et	al.	Correlation	of	quantitative	
myasthenia gravis and myasthenia gravis activities of daily living 
scales	in	the	MGTX	study.	Muscle Nerve.	2020;62(2):261-266.

	18.	 Muppidi	 S,	 Wolfe	 GI,	 Conaway	 M,	 Burns	 TM,	 and	 the	 MG	
COMPOSITE	 AND	MG-	QOL15	 STUDY	GROUP.	MG-	ADL:	 still	 a	
relevant outcome measure. Muscle Nerve.	2011;44(5):727-731.

	19.	 Dewilde	S,	Janssen	M,	Tollenaar	NH,	et	al.	Concordance	between	
patient-		 and	 physician-	reported	 myasthenia	 gravis	 activities	 of	
daily	living	(MG-	ADL)	scores.	Muscle Nerve.	2023;68(1):65-72.

	20.	 Sathirapanya	 P,	 Wiputhanuphongs	 K,	 Liabsuetrakul	 T,	
Khanittanuphong	 P,	 Keeratichananont	 W.	 A	 new	 and	 easily	
used modified myasthenia gravis score. Neuromuscul Disord. 
2020;30(8):656-660.

	21.	 Mendoza	 M,	 Tran	 C,	 Bril	 V,	 Katzberg	 HD,	 Barnett	 C.	 Patient-	
acceptable symptom states in myasthenia gravis. Neurology. 
2020;95(12):e1617-e1628.

	22.	 Barnett	 C,	 Herbelin	 L,	 Dimachkie	 MM,	 Barohn	 R.	 Measuring	
clinical treatment response in myasthenia gravis. Neurol Clin. 
2018;36(2):339-353.

	23.	 Howard	JF	Jr,	Utsugisawa	K,	Benatar	M,	et	al.	Safety	and	efficacy	
of	 eculizumab	 in	 anti-	acetylcholine	 receptor	 antibody-	positive	
refractory	 generalised	 myasthenia	 gravis	 (REGAIN):	 a	 phase	 3,	
randomised,	 double-	blind,	 placebo-	controlled,	 multicentre	 study.	
Lancet Neurol.	2017;16(12):976-986.

	24.	 Andersen	 LK,	 Aadahl	 M,	 Vissing	 J.	 Fatigue,	 physical	 activity	
and associated factors in 779 patients with myasthenia gravis. 
Neuromuscul Disord.	2021;31(8):716-725.

	25.	 Ceren	AN,	Salci	Y,	Fil	Balkan	A,	Çalık	Kütükçü	E,	Armutlu	K,	Erdem	
ÖS. The effects of spinal stabilization exercises in patients with 
myasthenia gravis: a randomized crossover study. Disabil Rehabil. 
2022;44(26):8442-8449.

	26.	 Alsop	T,	Williams	K,	Gomersall	S.	Physical	activity	and	sedentary	
behaviour	 in	 people	 with	 myasthenia	 gravis:	 a	 cross-	sectional	
study. J Neuromuscul Dis.	2022;9(1):137-146.

	27.	 Boldingh	MI,	Dekker	L,	Maniaol	AH,	et	al.	An	up-	date	on	health-	
related	quality	of	life	in	myasthenia	gravis	-	results	from	population	
based cohorts. Health Qual Life Outcomes.	2015;13:115.

	28.	 Farrugia	ME,	Carmichael	C,	Cupka	BJ,	Warder	J,	Brennan	KM,	Burns	
TM.	The	modified	Rankin	Scale	to	assess	disability	in	myasthenia	gra-
vis: comparing with other tools. Muscle Nerve.	2014;50(4):501-507.

	29.	 Deters	DR,	Bluhm	MDL.	Feasibility	 study	of	 respiratory	 function	
home monitoring for patients with myasthenia gravis. J Am Assoc 
Nurse Pract.	2021;34(2):340-347.

	30.	 Guidon	AC,	Muppidi	S,	Nowak	RJ,	et	al.	Telemedicine	visits	in	my-
asthenia	gravis:	expert	guidance	and	the	Myasthenia	Gravis	Core	
Exam	(MG-	CE).	Muscle Nerve.	2021;64(3):270-276.

	31.	 Ricciardi	D,	 Casagrande	 S,	 Iodice	 F,	 et	 al.	Myasthenia	 gravis	 and	
telemedicine:	 a	 lesson	 from	 COVID-	19	 pandemic.	 Neurol Sci. 
2021;42(12):4889-4892.

	32.	 Ruiter	 AM,	 Verschuuren	 J,	 Tannemaat	 MR.	 Fatigue	 in	 patients	
with	 myasthenia	 gravis.	 A	 systematic	 review	 of	 the	 literature.	
Neuromuscul Disord.	2020;30(8):631-639.

	33.	 Alekseeva	 TM,	 Gavrilov	 YV,	 Kreis	 OA,	 Valko	 PO,	 Weber	 KP,	
Valko	 Y.	 Fatigue	 in	 patients	 with	 myasthenia	 gravis.	 J Neurol. 
2018;265(10):2312-2321.

	34.	 Farrugia	ME,	Di	Marco	M,	Kersel	D,	Carmichael	C.	A	physical	and	
psychological approach to managing fatigue in myasthenia gravis: a 
pilot study. J Neuromuscul Dis.	2018;5(3):373-385.

	35.	 Bozovic	 I,	 Ilic	 Zivojinovic	 J,	 Peric	 S,	 et	 al.	 Long-	term	 outcome	 in	
patients with myasthenia gravis: one decade longitudinal study. J 
Neurol.	2022;269(4):2039-2045.

	36.	 Stojanov	A,	Milosevic	V,	Dordevic	G,	Stojanov	J.	Quality	of	life	of	
myasthenia gravis patients in regard to epidemiological and clinical 
characteristics of the disease. Neurologist.	2019;24(4):115-120.

	37.	 Akkan	Suzan	A,	Kahraman	Koytak	P,	Uluc	K,	Tanridag	T.	Physical	
and mental fatigue in myasthenia gravis and its correlation with 
other symptoms. Acta Neurol Belg.	2022;122(4):915-923.

	38.	 Marbin	D,	Piper	SK,	Lehnerer	S,	Harms	U,	Meisel	A.	Mental	health	
in myasthenia gravis patients and its impact on caregiver burden. 
Sci Rep.	2022;12(1):19275.

	39.	 Fan	X,	Xing	C,	Yang	L,	Wang	J,	Feng	L.	Fatigue,	 self-	efficacy	and	
psychiatric symptoms influence the quality of life in patients with 
myasthenia gravis in Tianjin, China. J Clin Neurosci.	2020;79:84-89.

	40.	 Smarr	 K,	 Keefer	 A.	 Measures	 of	 depression	 and	 depressive	
symptoms:	 Beck	 Depression	 Inventory-	II	 (BDI-	II),	 Center	 for	
Epidemiologic	 Studies	 Depression	 Scale	 (CES-	D),	 Geriatric	
Depression	 Scale	 (GDS),	 Hospital	 Anxiety	 and	 Depression	 Scale	
(HADS),	and	Patient	Health	Questionnaire-	9	(PHQ-	9).	Arthritis Care 
Res (Hoboken).	2011;63(Suppl	11):S454-S466.

	41.	 Hoffmann	 S,	 Ramm	 J,	 Grittner	 U,	 Kohler	 S,	 Siedler	 J,	 Meisel	 A.	
Fatigue	in	myasthenia	gravis:	risk	factors	and	impact	on	quality	of	
life. Brain Behav.	2016;6(10):e00538.

	42.	 Yang	 S,	 Miglis	 MG,	 Jaradeh	 S,	 Muppidi	 S.	 Myasthenia	 symptom	
burden, fatigue, and sleep: are they related? J Clin Neuromuscul Dis. 
2021;22(3):123-128.

	43.	 Richards	HS,	Jenkinson	E,	Rumsey	N,	Harrad	RA.	The	psychosocial	
impact of ptosis as a symptom of myasthenia gravis: a qualitative 
study. Orbit.	2014;33(4):263-269.

	44.	 Bogdan	A,	Barnett	C,	Ali	A,	et	al.	Prospective	study	of	stress,	de-
pression and personality in myasthenia gravis relapses. BMC Neurol. 
2020;20(1):261.

	45.	 Nagane	Y,	Murai	H,	 Imai	T,	et	al.	Social	disadvantages	associated	
with	 myasthenia	 gravis	 and	 its	 treatment:	 a	 multicentre	 cross-	
sectional study. BMJ Open.	2017;7(2):e013278.

	46.	 Jacob	S,	Dewilde	S,	Qi	C,	et	al.	Productivity	losses	for	MG	patients	
and	 their	 caregivers:	 association	 with	 disease	 severity.	 Poster	
Presented	 at	 the	 17th	 International	 Congress	 on	Neuromuscular	
Diseases, Brussels, Belgium, 2022.

	47.	 Copay	 AG,	 Subach	 BR,	 Glassman	 SD,	 Polly	 DW	 Jr,	 Schuler	 TC.	
Understanding the minimum clinically important difference: a re-
view of concepts and methods. Spine J.	2007;7(5):541-546.

	48.	 Vissing	J,	Jacob	S,	Fujita	KP,	et	al.	'Minimal	symptom	expression'	in	
patients	with	 acetylcholine	 receptor	 antibody-	positive	 refractory	
generalized myasthenia gravis treated with eculizumab. J Neurol. 
2020;267(7):1991-2001.

	49.	 Gilhus	NE.	Myasthenia	gravis.	N Engl J Med.	2016;375(26):2570-2581.
	50.	 Donskov	AO,	Vinge	L,	Axelsen	SM,	Andersen	H.	Overactive	bladder	

in	 patients	 with	 myasthenia	 gravis-	a	 cross-	sectional	 population-	
based study. Acta Neurol Scand.	2021;144(1):76-80.

	51.	 Konno	 S,	 Suzuki	 S,	 Masuda	 M,	 et	 al.	 Association	 between	
glucocorticoid-	induced	 osteoporosis	 and	 myasthenia	 gravis:	 a	
cross-	sectional	study.	PLoS One.	2015;10(5):e0126579.

	52.	 Hehir	MK,	 Punga	AR,	Ciafaloni	 E.	Myasthenia	 gravis	 patient	 and	
physician opinions about immunosuppressant reduction. Muscle 
Nerve.	2020;61(6):767-772.



    |  15 of 15CONSENSUS FOR STANDARDISING ASSESSMENT IN gMG

	53.	 Law	N,	Davio	K,	Blunck	M,	Lobban	D,	Seddik	K.	The	 lived	expe-
rience	 of	 myasthenia	 gravis:	 a	 patient-	led	 analysis.	 Neurol Ther. 
2021;10(2):1103-1125.

	54.	 Mantegazza	R,	Antozzi	C.	When	myasthenia	gravis	 is	deemed	re-
fractory: clinical signposts and treatment strategies. Ther Adv 
Neurol Disord.	2018;11:1756285617749134.

	55.	 Katyal	N,	Narula	N,	Govindarajan	R.	Clinical	 experience	with	 ec-
ulizumab	in	treatment-	refractory	acetylcholine	receptor	antibody-	
positive generalized myasthenia gravis. J Neuromuscul Dis. 
2021;8(2):287-294.

	56.	 Garzón-	Orjuela	 N,	 van	 der	 Werf	 L,	 Prieto-	Pinto	 LC,	 Lasalvia	 P,	
Castañeda-	Cardona	 C,	 Rosselli	 D.	 Quality	 of	 life	 in	 refractory	
generalized myasthenia gravis: a rapid review of the literature. 
Intractable Rare Dis Res.	2019;8(4):231-238.

	57.	 Blum	S,	Lee	D,	Gillis	D,	McEniery	DF,	Reddel	S,	McCombe	P.	Clinical	
features	and	impact	of	myasthenia	gravis	disease	in	Australian	pa-
tients. J Clin Neurosci.	2015;22(7):1164-1169.

	58.	 Guastafierro	 E,	 Tramacere	 I,	 Toppo	 C,	 et	 al.	 Employment	 in	my-
asthenia	 gravis:	 a	 systematic	 literature	 review	and	meta-	analysis.	
Neuroepidemiology.	2020;54(4):304-312.

	59.	 Guptill	 JT,	 Benatar	M,	Granit	 V,	 et	 al.	 Addressing	 outcome	mea-
sure variability in myasthenia gravis clinical trials. Neurology. 
2023;101(10):442-451.	doi:10.1212/WNL.0000000000207278

	60.	 Menon	D,	Barnett	C,	Bril	V.	Comparison	of	the	single	simple	ques-
tion and the patient acceptable symptom state in myasthenia gra-
vis. Eur J Neurol.	2020;27(11):2286-2291.

	61.	 Vu	T,	Meisel	A,	Mantegazza	R,	et	al.	Summary	of	research:	terminal	
complement inhibitor ravulizumab in generalized myasthenia gra-
vis. Neurol Ther.	2023;12:1435-1438.

	62.	 Bril	 V,	 Drużdż	 A,	 Grosskreutz	 J,	 et	 al.	 Safety	 and	 efficacy	 of	
rozanolixizumab in patients with generalised myasthenia gravis 
(MycarinG):	a	randomised,	double-	blind,	placebo-	controlled,	adap-
tive phase 3 study. Lancet Neurol.	2023;22(5):383-394.

	63.	 Regnault	A,	Morel	T,	Loge	de	la	C,	et	al.	Measuring	overall	severity	
of	myasthenia	gravis	(MG):	evidence	for	the	added	value	of	the	MG	
symptoms	PRO.	Neurol Ther.	2023;12(5):1573-1590.

	64.	 Saccà	F,	Barnett	C,	Vu	T,	et	al.	Efgartigimod	improved	health-	related	
quality of life in generalized myasthenia gravis: results from a ran-
domized,	double-	blind,	placebo-	controlled,	phase	3	study	(ADAPT).	
J Neurol.	2023;270:2096-2105.

	65.	 Muppidi	S,	Utsugisawa	K,	Benatar	M,	et	al.	Long-	term	safety	and	
efficacy of eculizumab in generalized myasthenia gravis. Muscle 
Nerve.	2019;60(1):14-24.

	66.	 Meisel	A,	Annane	D,	Vu	T,	et	al.	Long-term	efficacy	and	safety	of	rav-
ulizumab	in	adults	with	anti-acetylcholine	receptor	antibody-positive	
generalized	myasthenia	gravis:	results	from	the	phase	3	CHAMPION	
MG	open-label	extension.	J Neurol.	2023;270(8):3862-3875.

SUPPORTING INFORMATION
Additional	 supporting	 information	 can	 be	 found	 online	 in	 the	
Supporting Information section at the end of this article.

How to cite this article: Meisel	A,	Saccà	F,	Spillane	J,	
Vissing J. Expert consensus recommendations for improving 
and standardising the assessment of patients with 
generalised myasthenia gravis. Eur J Neurol. 2024;00:e16280. 
doi:10.1111/ene.16280

https://doi.org//10.1212/WNL.0000000000207278
https://doi.org/10.1111/ene.16280

	Expert consensus recommendations for improving and standardising the assessment of patients with generalised myasthenia gravis
	Abstract
	INTRODUCTION
	METHODS
	Convening the Collegium and Sub-committee
	Setting the clinical questions
	Literature search and development of evidence-based statements
	Voting process

	RESULTS
	Assessment of disease burden
	In clinical practice
	In clinical trials
	In telemedicine

	Assessment of depression, anxiety and fatigue
	Domains not currently assessed by tools
	Assessment thresholds
	Assessment of treatment-related burden
	Assessments supporting treatment decisions

	DISCUSSION
	CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	DISCLOSURES
	COMPLIANCE WITH ETHICS GUIDELINES
	FUNDING AND ROLE OF THE SPONSORING COMPANY
	MEDICAL WRITING AND EDITORIAL ASSISTANCE
	REFERENCES


