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Abstract
Objective: To investigate the impact of transition interval length when switching from 
natalizumab	(NTZ)	to	anti-	CD20	monoclonal	antibodies	(antiCD20)	on	recurrent	disease	
activity	and	safety	in	relapsing	multiple	sclerosis	(RMS).
Methods: Aggregating	 data	 from	 8	MS	 centres	 in	 Austria,	 Switzerland,	 and	Germany,	
we	 included	RMS	patients	who	 (i)	 continuously	 received	NTZ	 for	 ≥3 months,	 (ii)	were	
switched	to	antiCD20,	and	(iii)	had	≥12 months	follow-	up	after	switch.	The	primary	end-
point was occurrence of relapse after switch, secondary endpoints included severe infec-
tions	(CTCAE	grade	≥3).
Results: Overall,	 139	 RMS	 patients	 were	 included	 (70.5%	 females,	 mean	 age	 at	 switch	
38.8 years	[SD	9.7],	mean	disease	duration	at	switch	11.3 years	[SD	6.2],	median	duration	on	
NTZ	4.4 years	[range:	0.3–16.4],	median	transition	interval	58 days	[0–180]).	Relapse	occurred	
in	18	patients	(12.9%)	after	NTZ	discontinuation.	Of	those,	11	(61.1%)	patients	relapsed	dur-
ing	the	transition	interval.	No	patient	with	a	transition	interval	below	30 days	experienced	a	
relapse,	compared	to	11.1%	and	16.1%	with	transition	intervals	of	30–44 days	and ≥ 45 days,	
respectively.	 In	multivariable	Cox	regression,	a	transition	interval ≥ 45 days	predicted	a	4.73-	
fold	increased	risk	of	relapse.	Over	approximately	4 years	of	follow-	up,	six	severe	infections	
were	reported	without	any	noticeable	effect	of	transition	interval	length.	No	PML	occurred.
Conclusions: Switching	 from	 NTZ	 to	 antiCD20	 is	 generally	 both	 effective	 and	 safe.	
Keeping	the	transition	interval	below	30 days	provides	the	optimal	balance	between	pre-
venting recurrent disease activity and ensuring safety.

https://doi.org/10.1111/ene.16587
www.wileyonlinelibrary.com/journal/ene
mailto:
https://orcid.org/0000-0002-0825-0851
https://orcid.org/0000-0002-0115-7021
https://orcid.org/0000-0002-6655-5557
https://orcid.org/0000-0003-2755-2043
https://orcid.org/0000-0001-8241-2727
https://orcid.org/0009-0005-7970-5349
https://orcid.org/0000-0001-8909-1591
https://orcid.org/0000-0003-4541-8841
https://orcid.org/0000-0001-6183-2394
https://orcid.org/0000-0002-2833-6337
http://creativecommons.org/licenses/by-nc/4.0/
mailto:gabriel.bsteh@meduniwien.ac.at


2 of 6  |     BSTEH et al.

INTRODUC TION

Natalizumab	(NTZ),	a	monoclonal	antibody	blocking	lymphocyte	mi-
gration	across	the	blood–brain	barrier	by	binding	to	the	α4 subunit of 
α4β1-	integrin,	 is	one	of	the	most	effective	disease-	modifying	ther-
apies	(DMT)	for	relapsing	multiple	sclerosis	(RMS)	[1].	While	gener-
ally	providing	a	favourable	safety	profile,	discontinuation	of	NTZ	is	
common in clinical routine, typically in patients seropositive for John 
Cunningham	virus	(JCV)	due	to	risk	of	developing	progressive	mul-
tifocal	 leukoencephalopathy	 (PML),	 less	 frequently	 also	due	 to	 in-
sufficient	control	of	disease	activity	or	family	planning	[1].	However,	
discontinuation	of	NTZ	 is	complicated	by	 the	 risk	of	 reoccurrence	
or	even	rebound	disease	activity,	which	requires	an	exit	strategy	in-
volving	an	alternative	DMT	[2].	While	randomized	controlled	studies	
are	 lacking,	 real-	world	observational	data	 suggest	B-	cell	 depleting	
anti-	CD20	monoclonal	antibodies	(antiCD20)	as	the	preferred	NTZ	
exit	strategy	due	to	their	efficacy	and	favorable	safety	profile,	with	
only	rare	PML	occurrences	[3].

However,	 no	 consensus	 exists	 on	 safely	 transitioning	 patients	
from	NTZ	 to	 anti-	CD20,	 particularly	 regarding	 the	 optimal	 wash-
out interval to balance preventing disease recurrence and ensuring 
safety. This study aimed to evaluate the impact of transition interval 
length on disease activity and infections to identify the optimal bal-
ance between efficacy and safety.

METHODS

This is a retrospective cohort study performed by eight specialized 
MS	centres	in	Austria,	Switzerland,	and	Germany	[4].	Local	MS	da-
tabases	of	these	centers	were	screened	(database	closure:	MARCH	
30,	 2024)	 by	 the	 following	 criteria:	 RMS	 according	 to	 concurrent	
McDonald	 criteria	 aged	 ≥18 years,	 who	 (i)	 continuously	 received	
treatment	with	NTZ	for	≥3 months,	(ii)	were	switched	from	NTZ	to	
any	 antiCD20	 (ocrelizumab	 [OCR],	 ofatumumab	 [OFM],	 rituximab	
[RTX]),	and	(iii)	had	≥12 months	of	follow-	up	after	switch	[5].

The	 primary	 endpoint	 was	 time	 to	 relapse	 within	 12 months	
after	the	last	application	of	NTZ.	Secondary	endpoints	were	time	to	
Expanded	Disability	Status	Scale	(EDSS)	worsening	and	occurrence	
of	a	severe	 infection	during	 follow-	up	 (for	detailed	definitions	see	
supplemental	methods).	Transition	interval	was	defined	as	the	num-
ber	of	days	between	the	last	application	of	NTZ	and	the	first	appli-
cation of antiCD20.

Statistical	 analysis	was	 performed	 using	 R-	Statistical	 Software	
(Version	 4.0.0).	 To	 evaluate	 the	 influence	 of	 transition	 interval	
length, we first used individual line diagrams plotting transition in-
terval length and subsequent time on CD20 against relapses, EDSS 
worsening and severe infections before and after the last application 

of	NTZ.	Multivariable	Cox	regression	models	were	performed	with	
time to relapse and time to severe infection as the dependent vari-
ables and the transition interval as the independent variable ad-
justed	for	relevant	covariables.	A	detailed	description	of	statistical	
analyses is provided in the supplemental methods.

The	study	was	approved	by	the	ethics	committees	of	the	Medical	
University	Vienna	(ethical	approval	number:	1286/2022;	on	behalf	
of	all	Austrian	centers),	Bern	 (2017-	01369)	and	Munich	 (24-	0310),	
which waived the need for written informed consent from study 
participants. This study adheres to “Strengthening the Reporting of 
Observational	Studies	in	Epidemiology”	(STROBE)	guidelines.

RESULTS

A	 total	 of	 139	 patients	 were	 included	 (Figure S1 and Table S1).	
Median	transition	 interval	between	 last	NTZ	 infusion	and	first	an-
tiCD20	therapy	application	was	58 days	(IQR	42–92,	range	0–180),	
with	the	majority	of	patients	switching	to	OCR	(67.6%),	followed	by	
OFM	(24.5%)	and	RTX	(7.9%).

Disease activity

Relapse	occurred	in	18	patients	(12.9%)	within	12 months	after	NTZ	
discontinuation,	of	whom	11	 (61.1%)	happened	during	 the	 respec-
tive	transition	interval	(Figure 1a).

None	of	the	patients	with	a	transition	interval	below	30 days	had	
a	relapse	(0/16),	compared	to	11.1%	(4/36)	with	a	transition	interval	
of	30–44 days	and	16.1%	(14/87)	with	a	transition	interval ≥ 45 days.	
In	the	multivariable	Cox	regression,	longer	transition	intervals	were	
linked	to	a	higher	relapse	risk	after	NTZ	discontinuation	(HR	1.14	per	
7 days,	p < 0.001),	with	patients	having	intervals	≥45 days	showing	a	
4.73-	fold	increased	relapse	risk	(Table 1).

Infections

Over	 a	 median	 follow-	up	 of	 3.6 years,	 80	 infections	 were	 docu-
mented	 in	 62	 patients.	 Of	 those,	 six	 were	 reported	 as	 severe	
infections	 (two	 SARS-	CoV2	 pneumonia,	 bacterial	 pneumonia,	 py-
elonephritis,	severe	herpes	zoster,	clostridia	enteritis).	No	PML	oc-
curred and no deaths were reported. There was no difference in the 
number of severe infections in relation to transition interval length 
with	one	(SARS-	CoV2	pneumonia)	occurring	in	patients	with	a	tran-
sition	 interval	 below	 30 days	 (1/16,	 6.3%),	 compared	 to	 one	 (bac-
terial	 pneumonia)	with	 transition	 interval	 30–44 days	 (1/36,	2.8%)	
and	four	with	≥45 days	(4/87,	4.6%,	p = 0.832).	No	severe	infection	
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occurred in the first year after switch with no significant correlation 
between	interval	length	and	time	to	severe	infection	(Spearman	rho	
0.182, p = 0.152)	(Figure 1b).

Sensitivity analyses did not indicate a relevant effect for different 
antiCD20 agents or study center on disease activity or infections.

DISCUSSION

While	switching	to	antiCD20	is	emerging	as	a	preferred	exit	strategy	
from	NTZ,	there	is	uncertainty	concerning	the	optimal	balance	be-
tween efficacy and safety.

Here,	relapses	occurred	in	13%	of	patients	after	NTZ	discontinu-
ation,	with	61%	during	the	transition	to	anti-	CD20	and	55%	leading	
to	 relapse-	associated	EDSS	worsening.	Shorter	 transition	 intervals	
improved disease activity control, with no relapses or EDSS wors-
ening	 observed	 below	 30 days,	 while	 intervals	 ≥45 days	 predicted	
a	 nearly	 five-	fold	 increased	 relapse	 risk.	 Over	 4 years,	 six	 severe	

infections were reported, with no impact from transition interval 
length	and	no	PML	cases.

Current guidelines recommend a transition interval of 1 to 
3 months	after	NTZ	when	switching	to	another	second-	line	therapy	
like	 antiCD20	 [6].	 Real-	world	 studies	 report	NTZ-	to-	anti-	CD20	 in-
tervals	averaging	6–8 weeks,	consistent	with	our	cohort	[6–8].

The	 upper	 limit	 of	 12 weeks	 is	 based	 on	 previous	 observa-
tions,	 where	 disease	 activity	 post-	NTZ	 discontinuation	 peaked	 at	
4–7 months	 [2].	However,	 risk	of	 relapse	already	starts	 to	 increase	
weeks	 after	 discontinuation	 of	 NTZ	 and	 desaturation	 of	 α4β1-	
integrin	 receptors	 occurs	 already	 6–8 weeks	 following	 NTZ	 with-
drawal	with	 considerable	 inter-	individual	 variation	 [9, 10].	 Further,	
antiCD20	treatment	requires	around	4–12 weeks	to	achieve	clinical	
and	radiological	efficacy	[11].	Thus,	a	subgroup	of	patients	remains	
at	risk	of	disease	recurrence	when	NTZ-	to-	anti-	CD20	transition	in-
tervals	exceed	4 weeks.	Our	findings	highlight	the	clinical	relevance,	
with	a	considerable	proportion	of	patients	experiencing	relapses	and	
disability	worsening	during	4-		 to	12-	week	 intervals.	Thus,	keeping	

F I G U R E  1 (a)	Timing	of	clinical	disease	activity	following	switch	from	natalizumab	to	antiCD20	monoclonal	antibodies.	The	vertical	
dashed	line	marks	the	split	between	transition	intervals	≤/>30 days	between	natalizumab	and	antiCD20,	the	vertical	dotted	line	marks	the	
split	between	transition	intervals	≤/>45 days;	red	and	teal	coloring	indicate	the	treatment	status:	between	treatments	(red)	or	after	the	first	
antiCD20	application	(teal).	Data	truncated	at	360 days	after	natalizumab	discontinuation.	(b)	Timing	of	infections	following	switch	from	
natalizumab	to	antiCD20	monoclonal	antibodies.	The	vertical	dashed	line	marks	the	split	between	transition	intervals	≤/>30 days	between	
natalizumab	and	antiCD20,	the	vertical	dotted	line	marks	the	split	between	transition	intervals	≤/>45 days;	red	and	teal	coloring	indicate	
the	treatment	status:	between	treatments	(red)	or	after	the	first	antiCD20	application	(teal).	Grey	area	marks	observation	period	longer	
than	360 days	after	switch,	that	is,	unlikely	to	be	influenced	by	transition	interval	length.	Data	truncated	at	1800 days	after	natalizumab	
discontinuation.
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the	transition	 interval	below	4 weeks	appears	crucial	to	optimizing	
disease control.

The	 recommendation	of	 a	 4-	week	minimum	 transition	 interval	
after	NTZ	discontinuation	aims	to	prevent	infections	from	cumula-
tive	immunosuppression	[3].	However,	NTZ	does	not	cause	systemic	
immunosuppression	and	is	rarely	linked	to	infections	other	than	PML	
in	JCV-	positive	patients	[1].	Since	no	severe	infections	in	our	cohort	
occurred	within	 the	 first	 year	 post-	switch,	 transition	 length	 likely	
has little impact on infection risk, which appears primarily driven by 
antiCD20-	mediated	B-	cell	depletion.

In	our	cohort,	no	PML	occurred	during	the	transition	interval	or	
nearly	4 years	 of	 follow-	up.	 Similarly,	 in	 five	 studies	 involving	331	
patients	 switching	 from	NTZ	 to	 antiCD20,	 no	 PML	was	 reported	
during the transition interval. However, the cumulative incidence of 
carry-	over	PML,	attributed	to	NTZ	but	diagnosed	after	anti-	CD20	
initiation,	was	0.6%	(2/331)	[3].

While	the	risk	of	carry-	over	PML	when	switching	from	NTZ	to	
antiCD20 is not negligible, it appears independent of transition 
interval	 length.	 A	 well-	established	 monitoring	 regimen,	 includ-
ing	 clinical	 assessment,	 frequent	MRI,	 and	 lumbar	 puncture	 for	
high	anti-	JCV	antibody	index	or	suspicion,	helps	mitigate	this	risk	
[1,12,13].

A	 thorough	monitoring	 regimen	 when	 switching	 from	 NTZ	 to	
antiCD20	can	rule	out	PML	within	1–2 weeks	of	the	last	NTZ	dose,	
eliminating	any	necessity	for	transition	intervals	longer	than	4 weeks.

In this light, we advocate that the transition interval from last 
application	of	NTZ	to	first	application	of	antiCD20	should	be	kept	
as	short	as	possible	 to	a	maximum	of	4 weeks,	depending	on	 time	
required	to	rule	out	PML,	to	balance	preventing	disease	recurrence	
and ensuring safety.

This	 study's	 strengths	 include	 high-	quality	 data	 from	 quality-	
controlled	 databases	 across	 specialized	 MS	 centers	 in	 Austria,	
Switzerland,	and	Germany,	ensuring	rigorous	follow-	up	and	a	well-	
characterized	 cohort	 [4,14].	 However,	 the	 sample	 size,	 while	 the	
largest	 for	 NTZ-	to-	anti-	CD20	 transitions,	 remains	 moderate.	 Low	
event rates limited multivariable analyses, such as the association 
between transition intervals and EDSS worsening, severe infec-
tions,	 or	 MRI	 activity.	 Sensitivity	 analyses	 showed	 no	 significant	
differences between antiCD20 agents, but subgroup analyses were 
underpowered.	 Future	 larger	 studies	 should	 address	 these	 gaps.	
Additionally,	 the	retrospective	analysis	 introduces	a	range	of	well-	
known	potential	confounders	[15].

Contrary to a randomized controlled study, selection and indica-
tion bias likely influenced transition interval length, driven by patient 
and physician characteristics. This is mitigated by broad inclusion cri-
teria	designed	to	represent	real-	world	clinical	scenarios,	aiding	coun-
seling efforts. Detection/reporting bias for infections is also possible 
due	to	data	collection	methods	but	is	reduced	by	rigorous	follow-	up	
procedures likely to capture most adverse events, including severe in-
fections.	However,	generalizability	is	limited	as	over	95%	of	the	popu-
lation was Caucasian, limitations future research should address.

In	conclusion,	switching	from	NTZ	to	antiCD20	is	generally	both	
effective and safe. Keeping the transition interval as short as possi-
ble	with	a	maximum	of	4 weeks,	depending	on	time	required	to	rule	
out	PML,	is	likely	to	provide	the	optimal	balance	between	preventing	
recurrent disease activity and ensuring safety.
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