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The next big thing: Brain Repair
 Successfull:

 Disease Modifying Treatments
 Thrombolysis 

 Failed: neuroprotection
 Novel: Brain Repair

 Remyelination
 Plasticity / brain reserve



 

To be covered

 What is the next big “jack pot” in eye-brain care?
 30 years of research – what did I learn?
 Internuclear ophthalmoparesis
 Supply & Demand
 Clinical trials
 Summary



 

Here is what I learned

 1994-1998 Psychophysics: interesting, time consuming
 1998-2010 Biomarkers: industrial, group level
 2010-2017 OCT: big data, individual patient level
 2017-2024 Eye-movements: elegant, big potential
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INO: video

/home/petz1/images-ap/eye-movements/ino-clinical.webm




 

INO: anatomy

Nij Bijvank, J et al Brain 2023

Outcome: v=s:tOutcome: mistakes

Cortical network MLF



 

INO: a single axon tract

v = s / t
 Let t1 = normal axon, t2 de- and t3 re-myelinated axon, 

with t1 < t3 < t2

 To demonstrate re-myelination one needs to show v3>v2

 This is easy in the MFL through quantification of INO



 

Eye-movements: outcome measures

Outcome: v=s:t

MLF

Nij Bijvank, J et al Brain 2023

Outcome: mistakes

Cortical network



 

Sam Hof et al ECTRIMS 2023

Area under the curve 
(AUC)

VDI-AUC = 1.60

INO with abduction nystagmus No INO

VDI-
AUC = 
0.97

INO: quantification



 

Nij Bijvank, J et al Brain 2023

Relationship to atrophy & cognition
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INO prevalence

Nij Bijvank, J et al Neurology 2019 Hof, S.N. et al MSRD 2022

n=21
0

n=5
8

PwMS (n=220) HC

INO+ INO- p-value (n=110)

Female 57% 78% 0.002 73%

EDSS 4.0 3.5 0.044 n/a

SDMT 49 53 0.046 n/a

NHPT 22.20 21.41 0.015 n/a

Cohort study 1: 25% Cohort study 2: 24%



 



 



 

To be covered

 What is the next big “jack pot” in eye-brain care?
 30 years of research – what did I learn?
 Internuclear ophthalmoparesis
 Supply & Demand
 Clinical trials
 Summary



 

Registered Clinical Trials

Checked 28-OCT-2024



 

The options

•  Optic nerve
 

•  Medial longitudinal fasciculus
•  The cortical network governing eye movements



 

INO: treatment response prediction

Kawita, M.S.K. et al CNSNT 2018



 

RESTORE Trial EudraCT: 2021-003677-66
ClinicalTrials.gov: NCT05338450

Sam Hof et al ECTRIMS 2023



 

RESTORE Trial

Sam Hof et al ECTRIMS 2023

X
2



 

RESTORE Trial
(preliminary data)

Sam Hof et al ECTRIMS 2023

Baseline characteristics Participants (n=23)
Age (SD) 54 (±11) 
% males 54%
% progressive disease 62%
Disease duration, years (SD) 16 (±10)
EDSS (IQR) 4.0 (4.0 – 5.5)
VDI-AUC (SD) 1.584 (±0.313)
Δ VDI-AUC (SD)
3 hours after 10mg fampridine -0.031 (±0.109)
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Conclusion
Brain repair is the future
Lessons learnt: make it simple

INO (ideal for video-recording)
MFL (single axonal tract)
Outcome measure (reproducible, good effect size)

Clinical trials: sufficient supply (25% in MS)
Clinical routine: treatment implications 
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