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Introduction 
		
	

• Whole	brain	atrophy	is	mainly	driven	by	grey	matter	(Fisher	et	
al,	2008)	

• Some	brain	regions	are	preferentially	affected	(Preziosa	et	al	
2017)	

• The	temporal	order	at	which	atrophy	progresses	to	affect	
more	regions	remains	unclear	



Aim	1:		
	

	To	establish	the	order	or	sequence	at	which	
atrophy	occurs	in	brain	regions	
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Aim	2:		
	

		To	stage	individual	patients	according	to	the	
number	of	atrophic	regions	



•  At	least	two	MRI	scans	acquired	on	a	single	scanner	
with	a	minimum	interval	of	6-months	

•  High	resolution	T1-weighted	

Eligibility	criteria	

•  1,417	subjects			
•  3,604	T1-weighted	scans	
•  203	healthy	controls		
•  1,214	people	with	MS	

Participants	

•  Patients:	2.4	years	±	1.9		
•  HCs:	1.8	year	±	1.77	

Length	of	Follow-up	





Statistical	analysis:			
Event-based	model	(EBM)	



Group Healthy	controls CIS RRMS SPMS PPMS 

Total	number	(women) 203	(112) 253	(171) 708	(473) 128	(75) 125	(55) 

Average	age	(±	SD) 38.7	±	10.5 33	±	8 38.2	±	9.8 48.2	±	9.8 48.5	±	10.1 

Average	disease	

duration	(±	SD) 

— 0.4	±	1.4 6.7	±	7.3 15.6	±	9.9 6.8	±	5.9 

Median	EDSS	(range) —	

 

1	(0-4.5) 2	(0-7) 6	(2.5-9) 5	(2-8) 

%	(number)	of	patients	

on	DMTs 

— 20%		

(52) 

49%		

(345) 

41%		

(52) 

6%		

(8) 
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Applications in clinical trials 
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