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• Most frequent demyelinating disease and leading cause for permanent 
disability in young adults 

• 2.5 million people are affected 

• Onset and clinical course are unpredictable 

• Disability is measured with EDSS 

 

Background 



RRMS 
85% 

PPMS 
15% 

What is PPMS? 



PPMS patients are the most challenging 
group of MS to diagnose and treat 

1. High variability of clinical and radiological behavior 

2. Diagnosis is retrospective 

3. No clinical or laboratory biomarkers 



PPMS 

Clinical PPMS –  

Variability of progression 

Gene expression – 

PPMS biomarkers 



Clinical PPMS – high variability of progression rate 



Clinical PPMS – fast vs slow progression 
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Evidence in the literature 



Neurology 2009 



Neurology 2009 



Clinical course of primary progressive 
multiple sclerosis: fast and slow 

progression 
 
 

Legarda C, Gurevich M, Magalashvili D, Dolev M, Achiron A 
Multiple Sclerosis Center, Sheba Medical Center, Ramat-Gan, Israel 

AIM:  

Characterize clinical and demographical parameters that 

affect the variability of progression rate in PPMS 



Methods 

 

1. Inclusion criteria 

2. Definitions of rate of disability 
progression   
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178 patients were collected from 
database 

163 PPMS patients 

YEARS TO EDSS 3 

≤ 2 

FAST 

87 patients (53%) 

YEARS TO EDSS 6 

≤ 5 

PERSISTENTLY 
FAST  

26 patients (16%) 

˃ 5 

Inconsistent 

46 patients 

15 patients who 
did not have a 
follow up of at 
least 5 years 

were excluded 

2-5 

INTERMEDIATE 

34 patients (21%)  

 ≥ 5 

SLOW 

40 patients (26%) 

YEARS TO EDSS 6 

≤ 10 

Inconsistent 

3 patients 

˃ 10 

PERSISTENTLY 
SLOW 

35 patients (21%) 

2 patients who 
did not have a 
follow up of at 
least 10 years 
were excluded 

2 patients  who 
did not have a 
follow up of at 
least 5 years 

were excluded 

15 patients with 
incomplete medical files 

were excluded 



  Persistently Fast Persistently  Slow p value 

Number of patients – n. (%) 26 35 
  0.856 

Males 15 (57.7%) 21 (60.0%) 

Age at onset – mean ± SE 40.46 ±1.9 39.51 ±1.8 0.656 

EDSS at onset – median (IQR) 3.0 (2.0-3.5) 2.0 (2.0-2.5) <0.001 

EDSS at 5 years – median (IQR) 6.5 (6.0-7.0) 2.5 (2.0-3.0) <0.001 

Time to EDSS 4 – mean ± SE 0.50 ±0.2 11.93 ±1.6 <0.001 

Ethnicity – n. (%) 26  33    

Ashkenazi 13 (50.0%) 24 (72.7%) 

0.168 Sephardic 7 (26.9%) 6 (18.2%) 

Other 6 (23.1%) 3 (9.1%) 

Results 
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Persistently fast 
Persistently 

slow 
P value 

Number of patients 26 35 

EDSS Functional 
System - n (%)       

Pyramidal 25 (96.2%) 22 (62.9%) 0.002 

Cerebellar 7 (26.9%) 2 (5.7%) 0.021 

Brainstem 1 (3.8%) 3 (8.6%) 0.461 

Sensory 7 (26.9%) 11 (31.4%) 0.703 

Urinary 1 (3.8%) 2 (5.7%) 0.739 

Vision 8 (30.8%) 1 (2.9%) 0.002 
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Conclusions 

• PPMS patients demonstrate different 
rates of disability progression.  

• The Fast and Persistently Fast groups 
comprises 54% and 24% of PPMS 
patients are associated with a higher 
disability and pyramidal, cerebellar 
and visual symptoms at onset.  
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Years to EDSS 
3.0 

Years to EDSS 
6.0 
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Future 

Gene expression – PPMS 
biomarkers 
 

 

Conclusions 

• PPMS patients demonstrate different 
rates of disability progression.  

• The Fast and Persistently Fast groups 
comprises 54% and 24% of PPMS 
patients are associated with a higher 
disability and pyramidal, cerebellar 
and visual symptoms at onset.  

 



The Arrow Project – 
Benefits and tips 

Learn different clinical, radiological and lab techniques 

Learn how research works 

Be a future clinical researcher 

Advantage on your peers 

 

1. Tips document 

2. Have a plan 

3. There is flexibility 

4. Use the statistician 

5. Use each other 

6. Presentation 

7. Summer work 

8. Apply for next year 

 


