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Relapsing-remitting MS (RRMS) occurs in ~85% of patients

Multiple sclerosis – A devastating disease in young adults



MS causing disability progression in young adults



The Volcano Eruption of Acute MS Relapse

PERSISTENT DAMAGEACUTE DAMAGE

Approx. 200,000 relapses to be treated in US and EU per year



Acute Multiple Sclerosis Relapse: Immunological attack in the CNS





Arrow Project Study

• Aim: Assess cytokines profile in acute multiple sclerosis relapses:

• Sample size calculation

• Student role: 
• Characterize relapse time pattern 

• Prediction of clinical relapse outcome 



The time pattern of acute MS relapse
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What is an acute relapse? 

• Episodes of acute neurologic function disturbances.

• Lasting longer than 24 hours. 

• Followed by a full recovery (or residual deficits) of at least 30 days.

• Periods between disease relapses characterized by a lack of disease 
progression.

• The disease is defined as ‘active’ in the presence of relapses and/or 
evidence of new MRI activity.



Acute relapses are the major cause that 
determines disease activity and future disability
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Clinical presentation



My part





Trying to find a pattern

• The relationship between cytokines in the acute relapse setting.

• Is there a correlation between which cytokines are elevated and the 
course of the relapse?

• Is there a correlation between certain cytokines or their levels to 
the severity of the relapse?



Prediction of Acute relapse outcome by cytokine-
related biomarkers

Very Favorable

Unfavorable

Favorable

Cytokine biomarkers

Unfavorable phenotype:
Refractory to treatment
Increased relapse residual disability

Very favorable and favorable phenotypes:
Sensitivity to pol-1 inhibitor treatment
Decreased relapse residual disability

Unselected population
Population classified

by phenotypes

Relapse Phenotypes:
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