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Abstract
Background and purpose: This study aimed to investigate the clinical efficacy and safety 
of	telitacicept	in	patients	with	generalized	myasthenia	gravis	(gMG)	who	tested	positive	
for	acetylcholine	receptor	antibodies	or	muscle-	specific	kinase	antibodies	and	were	re-
ceiving	standard-	of-	care	therapy.
Methods: Patients meeting the eligibility criteria were randomly assigned to receive teli-
tacicept	subcutaneously	once	a	week	for	24 weeks	in	addition	to	standard-	of-	care	treat-
ment. The primary efficacy endpoint was the mean change in the quantitative myasthenia 
gravis	 (QMG)	 score	 from	baseline	 to	week	24.	 Secondary	efficacy	endpoints	 included	
mean	change	in	QMG	score	from	baseline	to	week	12	and	gMG	clinical	absolute	score	
from	baseline	to	week	24.	Additionally,	safety,	tolerability	and	pharmacodynamics	were	
assessed.
Results: Twenty-	nine	of	the	41	patients	screened	were	randomly	selected	and	enrolled.	
The mean (±	 standard	deviation	 [SD])	 reduction	 in	QMG	score	 from	baseline	 to	week	
24 was 7.7 (± 5.34)	and	9.6	 (± 4.29)	 in	 the	160 mg	and	240 mg	groups,	 respectively.	At	
week	12,	mean	reductions	in	QMG	scores	for	these	two	groups	were	5.8	(± 5.85)	and	9.5	
(± 5.03),	respectively,	indicating	rapid	clinical	improvement.	Safety	analysis	revealed	no	
adverse	events	leading	to	discontinuation	or	mortalities.	All	patients	showed	consistent	
reductions	in	serum	immunoglobulin	(Ig)	A,	IgG	and	IgM	levels	throughout	the	study.
Conclusion: Telitacicept demonstrated safety, good tolerability and reduced clinical se-
verity throughout the study period. Further validation of the clinical efficacy of telitacic-
ept	in	gMG	will	be	conducted	in	an	upcoming	phase	3	clinical	trial.
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INTRODUC TION

Generalized	myasthenia	gravis	(gMG)	is	an	acquired	autoimmune	
disease characterized by muscle weakness and fatigue due to 
impaired neuromuscular transmission. The condition arises from 
autoantibodies, primarily targeting acetylcholine receptors at the 
neuromuscular junction [1]. It is considered rare, with an annual 
global incidence ranging from 4 to 18 per million individuals and a 
global prevalence of 2.2–36.7 cases per 100,000 people [2]. The 
in-	hospital	mortality	 rate	 is	estimated	at	2.2%	and	 rises	 to	4.7%	
during	myasthenic	 crises	 (i.e.,	 respiratory	depression)	 [2]. Whilst 
current treatments such as cholinesterase inhibitors, corticoste-
roids and immunosuppressants have improved patient outcomes, 
they are often associated with adverse events, limited efficacy 
and high relapse rates [3]. In recent years, emerging immunothera-
pies, including C5 inhibitors, humanized Fc receptor inhibitors and 
B-	cell-	targeted	therapies,	have	shown	promise	 in	 improving	out-
comes	for	patients	with	gMG	[4–11].

B	cells	play	an	important	role	in	the	pathogenesis	of	several	au-
toimmune	diseases,	 including	systemic	 lupus	erythematosus	 (SLE),	
rheumatoid	arthritis	 (RA)	and	gMG.	Consequently,	 targeting	B-	cell	
function presents a potential strategy to mitigate the production 
of pathogenic autoantibodies and improve disease outcomes. In 
the	context	of	gMG,	exploring	B-	cell-	targeted	therapies	has	shown	
promising	results.	Two	notable	treatments	investigated	for	gMG	are	
rituximab,	 a	monoclonal	 antibody	 targeting	CD20-	positive	B	 cells,	
and	belimumab,	a	monoclonal	antibody	targeting	B-	cell	stimulating	
factor	(BLys)	[12–14]. Whilst rituximab and belimumab are utilized in 
the treatment of autoimmune diseases, their effectiveness remains 
limited	due	to	the	crucial	role	of	plasma	cells,	particularly	long-	lived	
plasma cells, in antibody production and their involvement in both 
protective immunity and autoimmunity [15–17].	A	randomized	con-
trolled	trial	evaluating	rituximab's	efficacy	in	immunoglobulin	(Ig)	A	
nephropathy, an autoimmune disease, showed no discernible clini-
cal	benefits	compared	to	standard-	of-	care	(SOC)	treatment.	Studies	
have shown that this lack of efficacy may be attributed to the absence 
of CD20 expression in plasma cells, which are principal contributors 
to antibody production [18–20]. Similarly, belimumab, which targets 
BLyS,	does	not	demonstrate	optimal	efficacy,	possibly	due	to	the	in-
volvement	of	another	factor,	a	proliferation-	inducing	ligand	(APRIL),	
in	 regulating	B-	cell	 development	 [16–30]. Consequently, inhibiting 
the	B-cell	activating	factor	of	tumor	necrosis	factor	family	(BAFF)/
APRIL	mediated	pathway	has	been	proposed	as	a	mechanistic	 tar-
geted	therapy	for	gMG	and	other	autoimmune	diseases.

Telitacicept,	 a	 recombinant	 human	B	 lymphocyte	 stimulating	
factor	 receptor–IgG	Fc	 fusion	protein	 for	 injection,	 is	 a	 targeted	
therapeutic	 agent	 for	 B	 cells.	 Classified	 as	 a	 biological	 immuno-
suppressant,	 it	 comprises	 the	 BLyS	 receptor,	 the	 extracellular	
soluble part of the transmembrane activator and calcium modu-
lator	 and	 cyclophilin	 ligand	 interactor	 (TACI),	 and	 the	 Fc	 part	 of	
human	 IgG1.	 It	 functions	as	a	dual	 inhibitor	 targeting	both	BLyS	
and	 APRIL,	 two	 critical	 factors	 regulating	 the	 B-	cell	 population	
and	 humoral	 immunity.	 The	 high	 affinity	 of	 the	 TACI	 receptor	

allows	it	to	effectively	inhibit	BLyS	and	APRIL,	disrupting	their	in-
teraction	with	cell	membrane	 receptors	 (TACI,	B-	cell	maturation	
antigen	[BCMA],	BAFF-	R).	Consequently,	this	blocks	the	biological	
activities	 of	BLyS	 and	APRIL,	 effectively	 suppressing	B	 lympho-
cyte proliferation and T lymphocyte maturation and providing a 
treatment approach for autoimmune diseases [31, 32]. Telitacicept 
has	received	fast-	track	designation	from	the	US	Food	and	Drugs	
Administration	(FDA)	for	SLE	and	conditional	marketing	approval	
from	 the	 Chinese	National	Medical	 Products	 Administration	 for	
the treatment of active SLE [33, 34]. Furthermore, in October 
2022,	 it	obtained	orphan	drug	designation	 from	the	US	FDA	 for	
the	treatment	of	myasthenia	gravis	(MG).

This study aimed to assess the clinical efficacy, safety and toler-
ability	of	telitacicept	in	patients	diagnosed	with	gMG	receiving	SOC	
for their condition.

METHODS AND MATERIAL S

Study design

A	 randomized,	 multicenter,	 open-	label,	 phase	 2	 trial	 was	 con-
ducted to evaluate the safety and efficacy of telitacicept in pa-
tients	with	gMG	enrolled	across	24	sites	 in	mainland	China	 from	
2020 to 2022. This study was approved by the Institutional Review 
Board	at	Beijing	Hospital	Ethics	Committee,	with	approval	number	
2019BJYYEC-	208-	02.	All	participants	provided	written	 informed	
consent prior to their participation in the study, detailing the pur-
pose, procedures, potential risks and benefits involved. The study 
was registered at Clini calTr ials. gov	(NCT04302103)	and	performed	
in	accordance	with	the	Declaration	of	Helsinki	and	Good	Clinical	
Practice. Patients were randomly assigned in a 1:1 ratio to receive 
either	160	or	240 mg	telitacicept	subcutaneously	once	weekly	for	
24 weeks	in	addition	to	SOC	for	gMG.	Subsequently,	patients	were	
examined	every	4 weeks	during	the	open-	label	 treatment	period.	
Modifications to the telitacicept dosage were not permitted ex-
cept in cases of dosing interruption or discontinuation. Patients 
were	 instructed	to	maintain	their	SOC	for	the	treatment	of	gMG	
throughout the study and could opt out at any time and for any 
reason (Table S1).

Patients

Patients	aged	≥18 years	were	considered	eligible	 for	 this	phase	2	
study if they met the following criteria: a confirmed diagnosis of 
gMG,	positivity	 for	acetylcholine	 receptor	antibodies	 (AChR-	Abs)	
or	 muscle-	specific	 kinase	 antibodies	 (MuSK-	Abs),	 a	 Myasthenia	
Gravis	Foundation	of	America	 classification	of	 II–IIIb,	 a	quantita-
tive	myasthenia	gravis	(QMG)	score	≥8	with	four	or	more	items	≥2	
points	at	screening,	and	were	receiving	SOC	treatment	for	gMG.	A	
comprehensive list of accepted standard medical therapies is pro-
vided in Table S1.

http://clinicaltrials.gov
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Exclusion criteria encompassed patients who had received 
immunosuppressive	 agents	 not	 listed	 in	 the	 SOC	 within	 1 month	
preceding randomization, those who had received intravenous im-
munoglobulin	or	plasma	exchange	within	2 months	before	random-
ization, those with other autoimmune diseases, those presenting 
with an active infection at screening, those with uncontrolled dia-
betes mellitus, and those who had undergone thymectomy or had 
thymoma	within	 6 months	 of	 screening.	 A	 detailed	 compilation	 of	
the inclusion and exclusion criteria is provided in Table S1.

Study procedures

Efficacy	was	measured	using	the	QMG	score	scale	[35]	and	the	MG	
clinical absolute score scale [36–38]. Evaluations were conducted at 
baseline	(week	0)	and	at	weeks	4,	8,	12,	16,	20	and	24.	The	QMG	and	
MG	clinical	absolute	scores	serve	as	measures	of	gMG	severity,	with	
higher scores indicating increased disability [35–37].	 Briefly,	 the	
QMG	comprises	13	items	and	is	a	clinician-	administered	assessment	
of	disease	status	in	gMG,	with	each	item	graded	for	severity	from	0	
(none)	to	3	(severe);	total	scores	range	from	0	(normal;	no	disease)	to	
39	(severe	disease).

A	reduction	of	3	or	more	points	in	QMG	score	is	deemed	clini-
cally meaningful [39], with an improvement of more than 5 points 
indicating significant therapeutic effects.

The	MG	clinical	absolute	score,	widely	used	in	China,	evaluates	
patients	 across	 eight	 domains:	 ptosis	 (0–4	 points	 for	 each	 eye),	

upper	eyelid	 fatigue	 (0–4	points	 for	each	eye),	 eyeball	horizontal	
movement	(0–4	points	for	each	eye),	upper	limb	fatigue	(0–4	points	
for	 each	 limb),	 lower	 limb	 fatigue	 (0–4	 points	 for	 each	 limb),	 fa-
cial	muscles	 (0–4	 points),	 chewing	 and	 swallowing	 function	 (0–8	
points)	and	respiratory	muscle	function	(0–8	points).	Scores	range	
from	0	(normal;	no	disease)	to	60	(severe	disease),	and	a	reduction	
of	3	in	the	MG	clinical	absolute	score	is	considered	clinically	mean-
ingful [35–37].

Endpoints

The	primary	efficacy	endpoint	was	the	mean	change	in	the	QMG	
score from baseline to week 24. Secondary efficacy endpoints in-
cluded	the	mean	change	in	the	QMG	score	from	baseline	to	week	
12	and	the	mean	change	in	the	MG	clinical	absolute	score	from	
baseline	to	week	12	and	from	baseline	to	week	24.	Additionally,	
the	QMG	responder	rate	was	analyzed	at	every	visit,	with	QMG	
responders defined as patients exhibiting a reduction of 3 or 
more points from baseline. Other endpoints included the per-
centage	change	 in	serum	 immunoglobulin	 levels	 (IgA,	 IgG,	 IgM)	
and the percentage change in CD19+	B-	cell	counts	from	baseline	
to week 24.

Safety evaluations were conducted by monitoring the frequency 
and	severity	of	adverse	events	(AEs),	serious	AEs	(SAEs)	and	drug-	
related	AEs,	as	well	as	the	frequency	of	withdrawals	from	the	study	
due	to	AEs.

F I G U R E  1 Consort	flow	diagram.	Summary	of	patients	screened	and	randomized	for	the	two	telitacicept	treatment	arms.	FAS,	full	
analysis set; PPS, per protocol set; SS, safety set.
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Telitacicept 160 mg 
(N = 14)

Telitacicept 
240 mg (N = 15)

All patients 
(N = 29)

Age,	years,	mean ± SD 42.6 ± 13.78 45.5 ± 10.60 44.1 ± 12.10

Sex, n	(%)

Male 6	(42.9) 7	(46.7) 13	(44.8)

Female 8	(57.1) 8	(53.3) 16	(55.2)

Duration	of	MG,	month	(m) 50.11	(50.33) 73.56	(90.1) 62.24	(73.31)

QMG	scorea,	mean ± SD 18.4 ± 6.01 19.3 ± 4.43 18.9 ± 5.17

MG	clinical	absolute	scoreb, 
mean ± SD

23.1 ± 8.47 24.8 ± 9.46 24.0 ± 8.88

MGFA	clinical	classification

Class II, n	(%) 7	(50.0) 9	(60.0) 16	(55.2)

Class III, n	(%) 7	(50.0) 6	(40.0) 13	(44.8)

AChR-	Abs

Negative,	n	(%) 0	(0) 0	(0) 0	(0)

Positive, n	(%) 14	(100.0) 15	(100.0) 29	(100.0)

Any	concomitant	MG	medications,	
n	(%)

14	(100.0) 15	(100.0) –

Cholinesterase inhibitor

Pyridostigmine bromide, n	(%) 14	(100.0) 15	(100.0) 29	(100.0)

Steroid 8	(57.1) 8	(53.3) 16	(55.2)

Prednisone acetate, n	(%) 7	(50.0) 6	(40.0) 13	(44.8)

Methylprednisolone, n	(%) 1	(7.1) 1	(6.7) 2	(6.9)

Prednisone, n	(%) 0	(0) 1	(6.7) 1	(3.4)

Immunosuppressant, n	(%) 4	(28.6) 8	(53.3) 12	(41.4)

Tacrolimus, n	(%) 3	(21.4) 7	(46.7) 10	(34.5)

Azathioprine,	n	(%) 1	(7.1) 0	(0) 1	(3.4)

Mycophenolate mofetil, n	(%) 0	(0) 1	(6.7) 1	(3.4)

Abbreviations:	AChR-	Abs,	acetylcholine	receptor	antibodies;	MG,	myasthenia	gravis;	MGFA,	
Myasthenia	Gravis	Foundation	of	America;	QMG,	quantitative	myasthenia	gravis.
aTotal	QMG	scores	range	from	0	(none)	to	39	(severe).
bTotal	MG	absolute	clinical	scores	range	from	0	(normal)	to	60	(severe).

TA B L E  1 Study	population	and	baseline	
characteristics.

F I G U R E  2 Mean	change	in	quantitative	myasthenia	gravis	(QMG)	score	and	MG	clinical	absolute	score	from	baseline	to	week	24.	(a)	
Mean	change	from	baseline	to	week	24	in	QMG	score	(mean ± SD).	(b)	Mean	change	from	baseline	to	week	24	in	MG	clinical	absolute	
score	(mean ± SD).	A	negative	QMG	score	indicates	a	reduction	in	score.	A	QMG	score	reduction	of	3	points	or	more	is	deemed	clinically	
meaningful.
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Statistical analysis

The full analysis set comprised randomly assigned patients who re-
ceived at least one dose of the investigational drug and had at least 
one efficacy assessment after dosing. The per protocol set was a sub-
set of the full analysis set population, excluding major protocol viola-
tors. The safety set included patients who received at least one dose of 
the investigational drug. The primary efficacy endpoint was analyzed 
using	an	analysis	of	covariance	(ANCOVA)	model,	with	treatment	and	
center as factors and baseline values as covariates. Secondary efficacy 
endpoints were assessed using a t	test	(assuming	normal	distribution),	
chi-	squared	 test	 or	 Fisher's	 exact	 test,	 as	 appropriate.	 Descriptive	
statistics, such as mean, standard deviation, median and range, were 
provided for continuous variables, whilst counts and percentages 
were presented for categorical variables. Statistical analysis was per-
formed	using	SAS	software	version	9.4	(SAS	Institute,	Cary,	NC,	USA).	
Statistical significance was defined as a p value of less than 0.05.

RESULTS

Enrollment and patient characteristics

Between	2020	and	2022,	a	total	of	41	eligible	patients	were	screened,	
out	of	which	29	AChR-	Ab-	positive	patients	were	 randomized	1:1	 to	
either	the	telitacicept	160 mg	group	(N = 14)	or	the	telitacicept	240 mg	
group (N = 15)	(Figure 1).	Baseline	demographics	and	patient	character-
istics were comparable between the two treatment groups (Tables 1, 
S2 and S3).	In	both	the	telitacicept	160 mg	group	and	240 mg	group,	the	

majority	of	enrolled	patients	were	female	(57.1%	and	53.3%,	respec-
tively),	of	comparable	ages	(42.6	and	45.5 years),	with	similar	baseline	
mean	QMG	scores	(18.4	and	19.3)	and	similar	baseline	MG	clinical	ab-
solute	scores	(23.1	and	24.8).	Additionally,	the	rate	of	baseline	steroid	
use	was	also	similar	between	both	groups	(57.1%	and	53.3%).	However,	
the	percentage	of	patients	receiving	non-	steroid	immunosuppressants	
was	higher	in	the	telitacicept	240 mg	group	compared	to	the	telitacic-
ept	160 mg	group	(53.3%	vs.	28.6%).

Efficacy outcomes

Clinical improvement was observed over the study period in both 
telitacicept groups. The primary efficacy endpoint, mean (±	 SD)	
change	in	QMG	score	from	baseline	to	week	24,	was	−7.7	(± 5.34)	in	
the	160 mg	group	and	−9.6	(± 4.29)	in	the	240 mg	group	(p = 0.302)	
(Figure 2, Table 2).	ANCOVA	analysis	showed	a	least	squares	change	
in	QMG	score	from	baseline	to	week	24	of	−7.96	(95%	confidence	
interval	[CI]	−10.07	to	−5.85)	in	the	160 mg	group	and	−9.37	(95%	CI	
−11.40	to	−7.33)	in	the	240 mg	group,	with	a	least	squares	difference	
of	−1.40	(95%	CI	−4.34	to	1.53)	between	the	two	groups.	At	week	
12, the mean (±	SD)	reduction	in	QMG	score	from	baseline	was	5.8	
(± 5.85)	 in	 the	160 mg	group	and	9.5	 (± 5.03)	 in	 the	240 mg	group	
(p = 0.075),	indicating	rapid	clinical	improvement	(Table 2).	The	mean	
(±	SD)	reduction	in	the	MG	clinical	absolute	score	from	baseline	to	
week 24 was 13.8 (± 7.30)	in	the	160 mg	group	and	14.1	(± 9.78)	in	
the	240 mg	group	(p = 0.931).	From	baseline	to	week	12,	the	mean	(± 
SD)	reduction	in	the	MG	clinical	absolute	score	was	10.4	(± 4.40)	in	
the	160 mg	group	and	11.2	(± 9.88)	in	the	240 mg	group	(p = 0.767).	
At	 week	 12,	 73.3%	 of	 patients	 in	 the	 240 mg	 group	 achieved	 a	
greater	improvement	in	the	QMG	score	(up	to	an	8-	point	reduction)	
compared	to	26.6%	of	patients	in	the	160 mg	group.	However,	this	
difference was not statistically significant (Figure 3).	At	week	24,	the	
cumulative	percentage	of	patients	achieving	a	QMG	response	(a	re-
duction	of	3	or	more	points	from	baseline)	was	92.9%	in	the	160 mg	
group	and	100%	in	the	240 mg	group	(Figure 3).

Whilst there were no statistically significant differences between 
the two telitacicept groups in the primary and secondary efficacy 
endpoints,	 both	 groups	 exhibited	 a	 reduction	 in	 their	QMG	 score	
and	MG	clinical	absolute	score	at	week	4	compared	to	baseline,	in-
dicating	early	clinical	improvement	in	gMG.	These	reductions	were	
sustained throughout the study period (Figures 2 and 3),	 demon-
strating that patients in both telitacicept groups achieved clinical 
improvement	in	gMG	severity	over	the	24-	week	study	period.

Serum immunoglobulin levels and CD19+ 
B- cell counts

Both	 telitacicept	 groups	 achieved	 substantial	 reductions	 in	 serum	
immunoglobulin	 levels	 (IgG,	 IgA	and	 IgM)	over	 the	24-	week	 study	
period (Figure 4).	From	baseline	to	week	24,	the	telitacicept	160 mg	
group	showed	reductions	in	IgG,	IgA	and	IgM	of	29.5%,	53.8%	and	

TA B L E  2 Mean	change	in	quantitative	myasthenia	gravis	(QMG)	
score	and	MG	clinical	absolute	score	from	baseline	to	week	12	and	
from baseline to week 24.

Telitacicept 
160 mg (N = 14)

Telitacicept 
240 mg 
(N = 15) p value

Change	in	QMG	score	
from baseline to week 
24,	mean ± SD

−7.7 ± 5.34 −9.6 ± 4.29 0.302

Change	in	QMG	score	
from baseline to week 
12,	mean ± SD

−5.8 ± 5.85 −9.5 ± 5.03 0.075

Change	in	MG	clinical	
absolute score from 
baseline to week 24, 
mean ± SD

−13.8 ± 7.30 −14.1 ± 9.78 0.931

Change	in	MG	clinical	
absolute score from 
baseline to week 12, 
mean ± SD

−10.4 ± 4.40 −11.2 ± 9.88 0.767

Note:	Mean	change	from	baseline	to	week	24	in	QMG	score	
(mean ± SD).	Mean	change	from	baseline	to	week	24	in	MG	clinical	
absolute	score	(mean ± SD).
Abbreviations:	MG,	myasthenia	gravis;	QMG,	quantitative	myasthenia	
gravis.



6 of 11  |     YIN et al.

63.2%,	respectively.	Similarly,	the	telitacicept	240 mg	group	demon-
strated	reductions	in	IgG,	IgA	and	IgM	of	28.2%,	56.7%	and	70%,	re-
spectively. From baseline to week 4, CD19+	B-	cell	counts	increased	
by	7.8%	in	the	telitacicept	160 mg	group	and	by	27%	in	the	telitacic-
ept	240 mg	group	(Figure 4).	Subsequently,	from	week	4	to	week	12,	
the CD19+	B-	cell	counts	decreased	by	3.6%	in	the	160 mg	group	and	
by	1.7%	in	the	240 mg	group.	Between	week	12	and	week	16,	CD19+ 
B-	cell	counts	increased	in	both	groups.	However,	from	week	20	to	
week 24, CD19+	B-	cell	counts	 increased	 in	the	telitacicept	160 mg	

group	but	decreased	in	the	telitacicept	240 mg	group	(Figure 4).	No	
significant differences were observed between the two groups re-
garding immunoglobulin levels or CD19+	B-	cell	counts.

Safety outcomes

During	 the	 study	period,	no	AEs	 leading	 to	discontinuation	were	
reported, and no patients died in either treatment group (Table 3).	

F I G U R E  3 Proportion	of	patients	with	a	QMG	improvement	≥3	points	over	the	24-	week	study	period.	QMG	responders	were	defined	
as	patients	with	a	reduction	of	3	or	more	points	from	baseline.	QMG	responder	rate	at	4,	8,	12,	16,	20	and	24 weeks.	The	cumulative	
percentage	of	patients	in	each	group	with	a	clinical	improvement	(i.e.,	QMG	score	reduction	of	3	or	more	points	from	baseline)	is	indicated	
next to the corresponding bar.
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Adverse	drug	reactions	were	observed	in	64.3%	of	patients	in	the	
telitacicept	 160 mg	 group	 and	 80.0%	 of	 patients	 in	 the	 240 mg	
group.	Furthermore,	AEs	occurred	in	78.6%	of	patients	in	the	teli-
tacicept	160 mg	group	and	100.0%	of	patients	in	the	240 mg	group.	
Notably,	 most	 reported	 AEs	 were	 of	 mild	 to	 moderate	 severity	
(Common	 Terminology	 Criteria	 for	 Adverse	 Events	 Grade	 1	 and	
Grade	2).	One	patient	(7.1%)	in	the	telitacicept	160 mg	group	expe-
rienced	a	Grade	3	AE	due	to	a	decrease	in	lymphocyte	count,	which	
was	considered	an	adverse	reaction.	Another	patient	(7.1%)	in	the	
telitacicept	160 mg	group	experienced	an	SAE	(pneumonia);	how-
ever, telitacicept was not discontinued as the condition resolved 
after	treatment.	In	the	telitacicept	160 mg	group,	one	patient	(7.1%)	
experienced	two	AEs	necessitating	dosing	interruption	associated	
with a decrease in lymphocyte count. Meanwhile, in the telitacic-
ept	240 mg	group,	one	patient	(6.7%)	experienced	an	AE	leading	to	
a dosing interruption, attributed to a decrease in IgM.

DISCUSSION

The	results	of	this	open-	label	phase	2	study	demonstrated	that	teli-
tacicept was well tolerated and effectively reduced the severity of 

gMG	over	the	24-	week	study	period.	This	study	showed	a	mean	re-
duction	in	QMG	score	of	7.7	points	in	the	telitacicept	160 mg	group	
and	9.6	points	in	the	telitacicept	240 mg	group	at	week	24,	suggest-
ing	an	improvement	in	the	clinical	condition	of	patients	with	gMG.	
Similarly,	the	MG	clinical	absolute	score	showed	a	reduction	from	
baseline	to	4 weeks	in	both	groups,	which	continued	throughout	the	
study.	Notably,	no	patients	withdrew	 from	 the	 study	due	 to	AEs,	
and	most	AEs	were	classified	as	mild	or	moderate.

The broader mechanism of telitacicept's efficacy differs from that 
of	anti-	CD20	antibodies	or	BAFF	inhibitors.	BAFF	and	APRIL	bind	to	
different	receptors	on	B	cells	and	plasma	cells.	BAFF	binds	to	three	
receptors	on	B	cells:	BAFF-	R	(also	known	as	BR3),	TACI	and	BCMA.	
APRIL	binds	to	TACI	and	BCMA	receptors	on	B	cells	but	not	to	BAFF-	R.	
Studies	 suggest	 that	BAFF	 is	 crucial	 for	 the	 survival,	differentiation	
and	maturation	of	B	cells,	whereas	APRIL	is	more	influential	in	mod-
ulating	 the	 function	and	 survival	of	 long-	lived	plasma	cells,	 thereby	
impacting	 antibody	production.	Consequently,	 dual	BAFF/APRIL	 in-
hibitors may hold therapeutic potential for autoimmune diseases and 
may	be	advantageous	compared	to	other	B-	cell-	targeted	therapies.

Telitacicept, a fusion protein that combines the extracellu-
lar	domain	of	TACI	 (the	receptor	 for	both	BAFF	and	APRIL)	with	
the Fc region of a human antibody, has shown promising results 

F I G U R E  4 Mean	percentage	change	in	immunoglobulin	levels	and	CD19+	B-	cell	counts	over	the	24-	week	study	period.	(a)	Changes	in	
IgG	levels	over	the	study	period.	(b)	Changes	in	IgA	levels	over	the	study	period.	(c)	Changes	in	IgM	levels	over	the	study	period.	(d)	Changes	
in CD19+	B-	cell	counts	over	the	study	period.	Values	are	expressed	as	the	percentage	change	from	baseline	to	week	24	in	immunoglobulin	
levels and CD19+	B-	cell	counts.
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in	 several	 clinical	 trials	 for	 the	 treatment	 of	 SLE,	 RA,	 IgA	 ne-
phropathy	and	Sjögren's	syndrome.	A	first-	in-	human	single-	blind,	
placebo-	controlled	clinical	study	exploring	the	short-	term	efficacy	
and	 safety	of	 telitacicept	 in	patients	with	RA	 found	 that	 telitac-
icept	was	safe	and	well	tolerated	in	Chinese	patients	with	RA	[39]. 
Furthermore,	in	a	randomized,	double-	blind,	multicenter,	placebo-	
controlled phase 2 clinical trial of telitacicept versus placebo in 
combination with SOC in patients with SLE, telitacicept substan-
tially	reduced	B-	cell	counts	and	immunoglobulin	levels,	increased	
complement levels, and substantially decreased the recurrence 
rate of severe SLE [40, 41].

In SLE patients, a decrease in serum C3 and C4 levels is often 
indicative of disease activity. In the context of telitacicept treat-
ment for SLE clinical trials, it serves as a targeted therapy against 
BLyS	and	APRIL.	By	inhibiting	these	factors,	telitacicept	reduces	
the production of pathogenic antibodies in SLE patients, conse-
quently diminishing the deposition of immune complexes in or-
gans and ultimately leading to an elevation in serum complement 
levels.	In	individuals	afflicted	with	MG,	the	pathological	cascade	
involves	the	binding	of	autoantibodies	to	the	AChR,	culminating	
in the activation of the complement system. This activation insti-
gates an inflammatory response and subsequent degradation of 
the neuromuscular junction, thereby exacerbating the symptoms 
of	muscle	weakness	characteristic	of	MG.	Telitacicept,	function-
ing	as	a	B-	cell-	targeted	therapeutic	agent	without	a	direct	impact	
on	complement,	modulates	the	immune	response	by	impeding	B-	
cell	 differentiation	 and	hindering	plasma	cell	maturation.	By	 at-
tenuating this process, telitacicept aims to curtail the production 
of autoantibodies, thereby mitigating the autoimmune assault on 
the neuromuscular junction. Consequently, in the context of this 
study, an independent analysis of the complement system was 
not pursued.

In the present study, both telitacicept groups achieved substan-
tial	 reductions	 in	 serum	 immunoglobulin	 levels	 (IgG,	 IgA	and	 IgM)	
over	 the	 24-	week	 study	 period.	 Whilst	 the	 precise	 relationship	
between	immunoglobulin	levels	and	drug	efficacy	in	gMG	remains	
unclear, these results suggest a potential association between de-
creased	 immunoglobulin	 levels	 and	 improved	 gMG	 symptoms.	
Additionally,	 fluctuations	 in	 CD19+	 B-	cell	 count	 were	 more	 pro-
nounced	in	the	240 mg	group	than	in	the	160 mg	group	(Figure 4).	
Previous studies on telitacicept have shown similar fluctuations 
in CD19+	B-	cell	count,	where	an	 initial	 increase	followed	by	a	de-
crease was noted after treatment initiation [40]. Whilst the precise 
mechanism underlying these changes and their interaction remains 
unclear, it is hypothesized that, at the initiation of treatment, telitac-
icept might initially increase the number of CD19+	B	cells	by	bind-
ing	 to	 receptors	 and	 inducing	 B-	cell	 proliferation.	 However,	 over	
time,	the	drug's	impact	on	B-	cell	survival	and	maturation	probably	
becomes more pronounced, leading to a decline in CD19+	 B-	cell	
counts.	As	a	biomarker	expressed	on	the	surface	of	early	B	cells	[42], 
further investigation is warranted to ascertain whether fluctuations 
in CD19+	 B-	cell	 counts	 reflect	 an	 effect	 of	 the	 drug	 intervention	
on	early	B-	cell	maturation	and	what	implications	this	may	hold	for	
evaluating drug efficacy.

Despite these promising findings, this study had a few limita-
tions.	 First,	 the	 study	was	 open-	label	 and	 the	 lack	 of	 blinding	 in-
troduces the possibility of bias, potentially impacting the resulting 
interpretation. Secondly, the absence of a control or placebo group 
limits our ability to compare the outcomes observed in the treat-
ment group and draw definitive conclusions about the efficacy of 
telitacicept. Thirdly, the study's small sample size reduces its gener-
alizability and statistical power, thereby increasing the risk of chance 
findings. Finally, most of the immunosuppressants employed in SOC 
treatment may require several months to exert their full effects, 

TA B L E  3 Summary	of	adverse	events	in	all	patients.

Telitacicept 
160 mg 
(N = 14)

Telitacicept 
240 mg 
(N = 15)

All patients 
(N = 29)

AE,	n	(%) 11	(78.6) 15	(100.0) 26	(89.7)

ADR,	n	(%) 9	(64.3) 12	(80.0) 21	(72.4)

SAE,	n	(%) 1	(7.1) 0	(0) 1	(3.4)

SADR,	n	(%) 0	(0) 0	(0) 0	(0)

AE	leading	to	dosing	
interruption, n	(%)

1	(7.1) 1	(6.7) 2	(6.9)

ADR	leading	to	dosing	
interruption, n	(%)

1	(7.1) 1	(6.7) 2	(6.9)

AE	leading	to	
discontinuation n	(%)

0	(0) 0	(0) 0	(0)

Withdrawal	owing	to	AE,	
n	(%)

0	(0) 0	(0) 0	(0)

Severe	AE,	n	(%) 1	(7.1) 0	(0) 1	(3.4)

Severe	ADR,	n	(%) 1	(7.1) 0	(0) 1	(3.4)

Death, n	(%) 0	(0) 0	(0) 0	(0)

Most	common	TEAEs	(occurring	in	≥2	patients	in	any	group),	n	(%)

Upper respiratory tract 
infection

4	(28.6) 3	(20.0) 7	(24.1)

Blood	immunoglobulin	M	
decreased

3	(21.4) 4	(26.7) 7	(24.1)

Blood	immunoglobulin	A	
decreased

2	(14.3) 4	(26.7) 6	(20.7)

Diarrhea 2	(14.3) 3	(20.0) 5	(17.2)

Blood	immunoglobulin	G	
decreased

3	(21.4) 2	(13.3) 5	(17.2)

Injection site reactions 1	(7.1) 4	(26.7) 5	(17.2)

Immunoglobulin 
decreased

1	(7.1) 2	(13.3) 3	(10.3)

Urinary tract infection 1	(7.1) 2	(13.3) 3	(10.3)

Dizziness 0	(0) 2	(13.3) 2	(6.9)

Blood	glucose	increased 0	(0) 2	(13.3) 2	(6.9)

Hemorrhoids 2	(14.3) 0	(0) 2	(6.9)

Natural	killer	cell	count	
decreased

0	(0) 2	(13.3) 2	(6.9)

Abbreviations:	ADR,	adverse	drug	reaction;	AE,	adverse	event;	SADR,	
serious	adverse	drug	reaction;	SAE,	serious	adverse	event;	TEAE,	
treatment emergent adverse event.
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potentially overlapping with the study period. For example, whilst 
prednisone	may	 lead	to	clinical	 improvement	within	1–2 weeks,	 its	
efficacy may persist for several additional months. Similarly, cyclo-
sporine or tacrolimus might initiate action early, but both also have 
delayed therapeutic efficacy.

In conclusion, this phase 2 study demonstrated that telitac-
icept	 improved	 gMG	 symptoms	 over	 a	 24-	week	 study	 period	
whilst maintaining a favorable safety profile. To further validate 
these	 preliminary	 findings,	 a	 multicenter,	 placebo-	controlled	
phase 3 study based on the data from this phase 2 trial is currently 
under way.
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