Pathological characterization of Broad Rim Lesions:
A New Biomarker for Rapid Disease Progression
in Multiple Sclerosis

Maria Sofia Martire*'%, Lukas Lutje ', Maria Kourouvani ', Marie-dJosé Melief°, J6rg Hamann '*, Inge Huitinga '*and Joost Smolders '~

"Netherlands Institute for Neuroscience; </IRCCS San Raffaele Hospital, Neurology Department, Milan, Italy;, >Amsterdam UMC; “University of Amsterdam; >Erasmus Medical Center
Correspondence: martire.mariasofia @ hsr.it

INTRODUCTION 2. The rim and the

perilesion white matter of _ 250 ) * Dot iBRL donon
Broad Rim Lesions (BRLs) are a recently identified chronic MS lesion subtype marked by a BRLs display more acute £2* €L non-BRL doner
rim of activated microglia/macrophages exceeding 1 mm in thickness around a demyelinated axonal damage and & . y
core. They occur more frequently in patients with rapidly progressive disease and can be S £ 100 . ’
detected in vivo using TSPO-PET, suggesting their potential as biomarkers of aggressive reduced astrogliosis. g .
MS". | | | | | _ | In lesion rims, acute axonal 2 so ‘ 3 S :
This study investigated the relationship between rim broadness and disease severity, damage and the astrogliosis ~ A SlEle & .
explored pathological factors |nflue_ncmg|q_ rim expansion and quantified associated tissue . g e _ﬂ dl Sl aam
damage to assess neurodegeneration. The analysis was conducted on post-mortem MS score in BRL was comparable 0 Conter o - NAWM
brain samples from the Netherlands Brain Bank (NBB). to CL from non-BRL (CL-nBRL)
donors but higher than in CL
L (on-1BRL from BRL donors (CL-BRL). In 150- ) * oBRL
the perilesional white matter, | . . . CICL (BRL donor)
" BRL showed increased acute N WCL non-BRL denar)
el e AR R axonal damage and reduced g | * ° . -
HL (non rBRL) B R astrogliosis compared to CL 2 | < &+~ 3 e .
. oo Ay from both BRL and non-BRL 1 [Slalrs < s =~ ° 3 . .
"( e '-1"':':“'“.:'.:..:'.f.".ié donorS. . . : .. |_'.'_‘ ...:_| .b ° ..: |—.:.—‘ ° .. .o
0 el e all 1l I'.ﬂ ~ll % I_'.:x_l . e
6B Center Rim Peri-Rim NAWM
‘ '\:"‘_55}0.9 um L LéSiQﬁ' : i * % % % * * % % %
o - - 4.0
QR Z
Detection of BRL Classical mixed active/ Broad Rim Lesion (BRL) N 5o
using TSPO-PET inactive lesion (CL) c
“ 1.0-
0.0-
No Yes No Yes No Yes

METHODS Cuffs in center Ventricleborder Cuffs in border

3. Lesion bordering ventricles or containing perivascular cuffs display broader
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We demonstrated that rim broadness is a pathological feature associated
1. MS patients with rapid disease progression display on average thicker lesion with severe disease outcomes in MS, elevated CSF NfL levels, and
rims. While rarely seen in patients with slow progressive disease, BRLs are more frequently widespread neuropathological ~tissue damage extending Into the

perilesional white matter, indicative of extensive secondary axonal
degeneration.

Inflammatory mediators released in perivascular and periventricular
regions may contribute to broad-rim lesion formation. Future large-scale
CSF proteomic anaIP/ses using Olink and HuProt platforms could heIE
identify specific soluble antigen and antibody signatures involved in BR

pathogenesis.

seen in donors with more rapid disability accumulation. Analysis of CSF revealed increased
NfL levels in BRL donors compared with non-BRL donors (p < 0.05). These findings support a
link between rim broadness and disease severity in MS.
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