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Do disease modifying drugs (DMD) have a positive impact on the occurrence of secondary progressive multiple sclerosis? No
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RR MS evolution has changed since the beginning of the avaibility of MS disease-modifying drugs (DMD). Before concluding of an unique impact of the efficiency of DMD, careful analysis of long term studies has to be conducted. Analysis of the litterature points a few bias in the long term follow of MS patients under DMD: indication of DMD has changed since 20 years, diagnosis criteria are not the same (including the Will Rogers phenomen), and so far population are not homogeneous and comparable. Analysis criteria of the efficiency of the treatments are not the same, pending on the date of the publications.

References concerning the long term impact of DMD are in fact very limited. In addition, long term efficiency of 2 nd line treatments are not available. An other explanation of the change of MS evolution, could be the lower evolutivity of MS patients since 2 decades.

Analysis of placebo group in pivotal studies, argue to a decrease of the relapse annual rate and mean EDSS score in the more recent studies and recent MS diagnosed patients. To conclude, long term evolution of MS patients is more favorable, influence of DMD is likely, but not unique.

The main objectives of MS disease-modifying drugs (DMD) are to reduce the rate, the age of onset and the severity of the progression of MS, and so far the rate and severity of RRMS turning to SPMS. In the cohort of MS patients followed in Lyon's hospital [START_REF] Vukusic | Prognostic factors for progression of disability in the secondary progressive phase of multiple sclerosis[END_REF], the median time to start the progression of MS in RR MS patients was 19 years after the onset of the disease. French MS data (EDMUS) analysis in 2017, showed that the mean delay of onset of progression is 28 years since the onset of the disease. So clearly, progression of RR-MS has changed since 20 years. Can DMD efficiency explain the better prognosis of the MS ?.

One explanation of the delayed age of the apparition of the progression could be effectively explained by the long term efficiency of the DMD. But, analysis of long term DMD efficiency has to be studied with a careful attention. Scalfari in 2014, studied the correlation of the MS relapse annual rates [START_REF] Scalfari | Onset of secondary progressive phase and long-term evolution of multiple sclerosis[END_REF]. 730 RR MS patients were followed during 28 years. They observed that occurrence of relapses 2 years after the onset of the disease did not implicate a progression of the disease. Of the 730 patients, 389 presented 1 relapse in the 2 years after the onset, 183 : 2 relapses, 158 : 3 relapses. Of the 158 latter patients, 103 (65.2 %) turned to a SPMS, the remaining 55 did not present a SPMS. The authors concluded that influence of relapses in the beginning of the disease, was not related to a progressive form (SP).

In another study, the same goup followed retrospectively a large cohort of RR MS. They divided the patients in 3 groups : MS under DMD (868), contempory MS (> 1995 ; DMD are available, but patients did not receive treatments, n = 829), historic MS (no DMD available, < 1995, n = 959). The mean follow was respectively 5.1 ; 4 and 10. 8 years. The rate of EDSS score above of 6 was respectively 10.8 % ; 5.3 % ; 23.1 %. The authors suggest that long term evolution of MS patients with or without DMD was not so different. This study has some limits (indication of treatments was not precized, 400 patients were lost of follow, with unknown reasons, DMD patients were younger and had a more active MS).

Similary, Kinkel et al. [START_REF] Kinkel | Association between immediate initiation of intramuscular interferon beta-1a at the time of a clinically isolated syndrome and long-term outcomes: a 10-year follow-up of the Controlled High-Risk Avonex Multiple Sclerosis Prevention Study in Ongoing Neurological Surveillance[END_REF] compared the long term of follow of RR MS patients, treated by interferon after the onset of the first symptom (CIS) or 2 years after. At 10 years, the mean EDSS score was not statistically different between these two groups. Careful analysis of this study showed bias, including a low rate of patients with a long term follow (only 127 / 383), a low activity of MS. At last, EDSS score evaluation was a secondary endpoint, and not a primary endpoint.

In the same way, long term study of the BENEFIT trial [START_REF] Kappos | The 11-year long-term follow-up study from the randomized BENEFIT CIS trial[END_REF], did not find a difference in the mean EDSS score at year 5, in CIS patients treated by interferon, just after the onset or 2 years after. The number of treated patients to decrease of EDSS score of 1 was estimated to 25 patients. Ebers [START_REF] Ebers | Analysis of clinical outcomes according to original treatment groups 16 years after the pivotal IFNB-1b trial[END_REF] followed the long term clinical outcome of patients treated by Interferon (16 years), without any difference in the mean EDSS score in patients under or not DMD.

In a recent study (2015), Sormani reviewed the publications concerning the long term efficiency of the MS treatments [START_REF] Sormani | Can we measure long-term treatment effects in multiple sclerosis?[END_REF]. Each study had many bias ; different selection criteria of the patients, Will Rogers phenomen [START_REF] Sormani | Will Rogers Phenomenon in Multiple Sclerosis[END_REF], and important loss of follow. Analysis criteria of long term impact of DMD prescription, was very different in each study, ranging from mean EDSS score, apparition of progression rate, or death rate.

Another explanation of the DMD efficiency could be related to the date of DMD initiation, changing with time to the diagnosis. Capra et al. [8] , found that the delay between treatment start and diagnosis, was 10.6 years during the period of diagnosis between 1980-1990, 6.4 years during 1991-1995 period, and 0.7 years for patients with a diagnosis after 2011. Some features argue to a change of the natural history of the MS since the area of the DMD, but independently of the DMD. The comparison of the relapses rate in the placebo group of the pivotal studies showed a decrease of relapses rate, since the first studies to the more recent studies. A meta analysis of the 56 pivotal studies by Steinvorth, found that the rate of relapses decreased of 4.5 % each year [START_REF] Steinvorth | Explaining temporal trends in annualized relapse rates in placebo groups of randomised controlled trials in relapsing multiple sclerosis: systematic review and meta-regression[END_REF]. Rover et al., found the same results concerning the EDSS progression.

At last, evolution of the diagnosis criteria could induce a change of the evaluation of the disease. This phenomen is called the Will Roger phenomen. Sormani et al [START_REF] Sormani | Will Rogers Phenomenon in Multiple Sclerosis[END_REF] followed 309 CIS patients , with a mean follow of 84 months. They showed that the rate of patients with an EDSS score of 3 at 7 years, was 11 % in the patients with Poser criteria, versus 7 % using McDonald criteria, MS diagnosis: 46 % versus 27 %. The conclusions of this study are that the rate of CIS turning to MS is also pending on the used MS criteria.

One other difficulty to objective the long term evolution of the MS, is the analysis criteria of progression. The MS base group published a recent study concerning the definition of the SP MS. This large study, including 17 356 MS patients, retained three SP criteria: a progression more than 3 months, a FFS score of 2 and more, an EDSS score more than 4. Other criteria could be used, as in the primary progressive form , including EDSS progression, T25FW and 9HPT score. The association of these 3 criteria were determined as NEP, for « no evidence of progression ». Others criteria could be used as, cognitive functions, fatigue, urinary dysfunctions, eventually neur ophtalmologic evaluation, but such studies are lacking. 
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  In conclusion, RRMS has changed since the beginning of the availability of DMD. Unique and direct of the DMD efficiency is likely. Neurologists have to know that studies concerning long term efficiency of DMD are important, including the different indications of DMD, heterogeneous MS populations since 25 years, (including the Will Rogers phenomen) and the change of the evolution of MS independantly of the DMD. Other questions are not solved, mainly the long term of progression under DMD. At last, no long term efficiency of the 2 nd line treatments are yet available.