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Evaluation of treatment response in multiple sclerosis

Woojun Kim, MD

Department of Neurology, College of Medicine, The Catholic University of Korea, Seoul, Korea

Despite the broadening range of available treatments, the response of multiple sclerosis patients to disease-modifying therapies re-
mains quite heterogeneous, thus a scheme is required in order to flag individuals achieving a suboptimal treatment response, so that
they may switch to a different, possibly more effective disease-modifying therapy. There are several treatment outcomes that can be
defined as surrogate markers for continued treatment efficacy and can be used for optimizing disease-modifying therapy. As no sin-
gle marker is validated, we must make use of all available potential surrogates to help predict the future course of the disease. Only
by putting all of the outcome measures together can a true picture be derived that will indicate an optimal response to treatment.
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Table 1. The Rio and Modified Rio Scores (from Ref. 2)

Rio Score

Modified Rio Score

Criterion Change over the first year

Criterion Change over the first year

<2 active™ T2 lesions
MRI criterion = 1 >2 active T2 lesions
Relapse criterion = 0 No relapses

Relapse criterion = 1 >1 relapse

MRI criterion = 0

EDSS criterion = 0
EDSS criterion = 1

Increase in EDSS score of <1 point
Increase in EDSS score of >1 point,

Sustained over at least 6 months
Rio Score = MRI criterion + relapse criterion + EDSS criterion

<4 (5)* new T2 lesions
>4 (5)* new T2 lesions

MRI criterion =0
MRI criterion = 1

Relapse criterion = 0 No relapses
Relapse criterion = 1 1 relapse
Relapse criterion = 2 >2 relapses
Not included Not included

Modified Rio Score = MRI criterion + relapse criterion

*Active lesions defined as new or enlarging T2-weighted lesions plus gadolinium-enhancing lesions over the first year. “The cut-off of four lesions was
in the validation set; the cut-off of five lesions was in the training set. EDSS, Expanded Disability Status Scale.
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Figure 1. An evidence-based quantitative algorithm to monitor re-
sponse to IFN-B. This proposed algorithm is based on the Modified
Rio Score for the assessment of the risk of progression over 4
years in patients with multiple sclerosis treated for 1.5 years with
IFN-B therapy. *Substantial new T2 activity is defined as >4-5 new
T2 lesions in 1 year of treatment, or >1-2 new T2 lesions if the ref-
erence MRI scan to assess new T2 lesion formation is obtained at
least 6 months after initiating therapy (from Ref. 3)
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Tahle 2. Recommendations for determining the level of concern when considering treatment modification based on relapses™(from Ref. 4)

Level of concern

Criteria

Low Medium High

Rate 1 relapse in the second year of treatment 1 relapse in the first year of treatment ~ >1 relapse in the first year of treatment
Severity Mild Moderate Severe

Steroids not required Steroids required Steroids/hospitalization required

Minimal effect on ADL Moderate effect on ADL Severe effect on ADL

1 functional domain affected >1 functional domain affected >1 functional domain affected

No or mild motor/cerebellar involvement Moderate motor/cerebellar involvement  Severe motor/cerebellar involvement
Recovery (duration)  Prompt recovery Incomplete recovery at 3 months Incomplete recovery at 6 months

No functional deficit Some functional impairment Functional impairment

*The level of concern determined by meeting at least on criterion. ADL,activities of daily living.

Table 3. Recommendations for determining the level of concern when considering treatment modification based on disability progression (from Ref. 4)

Criteria Level of concern
EDSS score Low Medium High
<35 <1 points 2 points at 6 months* >2 points at 6 months*
2 points at 12 months*
4.01t05.0 <1 point 1 point at 6 months* >1 point at 6 months*
1 point at 12 months*
>5.5 0.5 points at 6 months* >0.5 points at 6 months
Clinically documented No motor Some motor, cerebellar or cognitive Pronounced motor/cerebellar or cognitive
progression Minor sensory Multiple EDSS domains affected Multiple EDSS domains affected
T25FW** <20% confirmed at 6 months >20% and <100% increase confirmed ~ >100% increase confirmed at 6 months
at 6 months

*|F EDSS progression alone is used to assess response to treatment, any change requires subsequent confirmation at 3-6 months
**Timed 25-foor Walk tested at baseline with aid, if required

Table 4. Recommendations for determining the level of concern when considering treatment modification based on annual MR findings (from Ref. 4)

Level of concern
Low Medium High
New Gd-enhancing lesions OR 1 lesion 2 lesions >3 lesions
Accumulation of new T2 lesions per year

Activity on MRI*

Note: Routine follow-up MRI with gadolinium (Gd) is recommended 6-12 months after initiating therapy for RRMS (or in CIS if therapy is not
initiated). Note: New T2 lesions that are also enhancing on the same scan are only counted once as unique active lesions. *The presence of
Gd-enhancing lesions is more reliable than new T2 lesion counts. New T2 lesion counts require high quality comparable MRI scans and interpretation
by highly qualified individuals.
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Figure 2. Treatment optimization in a patient with relapsing-remit-
ting MS experiencing a suboptimal response to the therapy.
*Future options may include teriflunomide, BG-12, laquinimod.
IFN, interferon; GA, glatiramer acetate; natalizumab (from Ref. 4)
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