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Short-course CladT 
delivers sustained 
cognitive improvements 
over 4 years in PwRMS.

Greater cognitive improvements observed in younger 
PwRMS (aged <50 years), supporting early use of CladT 
for maximum benefit, complementing its beneficial 
effects on conventional clinical outcomes.
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To assess the long-term effects of cladribine tablets 
(CladT) on cognitive function across a large population of 
people with relapsing multiple sclerosis (PwRMS). 

OBJECTIVES

Cognitive deterioration in PwRMS often begins early and worsens over 
time, with cognitive processing speed (CPS) frequently affected.1

The Symbol Digit Modalities Test (SDMT) is a validated measure of CPS 
in multiple sclerosis (MS).2

The CLARIFY-MS and MAGNIFY-MS parent studies and their extensions 
showed stable or improved cognitive function for up to 4 years following 
treatment with short-course CladT.3,4

INTRODUCTION

• 4-year pooled analysis from an integrated database of the 2-year
CLARIFY-MS and MAGNIFY-MS parent studies and their respective 2-year
treatment-free extension studies.

aThe baseline is defined as the last non-missing assessment prior to or at treatment start date. bBaseline SDMT subgroups 
were defined using the median score of 53 points as the cutoff point. ‘Low’ and ‘High’ refers to lower and higher than the 
median score (53 points) for the group.

CI, confidence interval; EDSS, Expanded Disability Status Scale; LS, least square; MMRM, Mixed Effect Model for Repeated 
Measures; SDMT, Symbol Digit Modalities Test.

METHODS
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• This analysis utilized 4-year data pooled from 499 PwRMS with active disease at baseline,
participating in the CLARIFY-MS extension (n=280) and MAGNIFY-MS extension (n=219) studies.

Figure 2. Cognitive processing speed remained stable or improved in most PwRMS through 
Month 48

Data shown for PwRMS with available 48-month visit data. aLow SDMT score: SDMT at baseline <53 points (median); bHigh SDMT score: SDMT at baseline ≥53 points 
(median); cImprovement: change from baseline in SDMT score of ≥4 or ≥8 points at the Month 48 visit; dStable: >−4 or >−8 point change from baseline in SDMT 
at the Month 48 visit <4 or <8 points; eWorsening: change from baseline in SDMT score of ≤−4 or ≤−8 points at the Month 48 visit; fMissing: number of PwRMS for 
whom the visit is performed but the SDMT assessment is missing. Percentage is based on the number of PwRMS for whom the visit is performed which includes PwRMS 
with missing SDMT data. SDMT data were missing at Month 48 vs baseline for 0.4% (n=2) of PwRMS.

CPS, cognitive processing speed; n, number of patients in the subgroup; N, total number of patients; PwRMS, people with relapsing multiple sclerosis; 
SDMT, Symbol Digit Modalities Test

RESULTS

CONCLUSIONS
• Overall, most PwRMS treated with CladT either improved or had stable

cognitive function.
• Clinically meaningful improvements or stability in CPS were observed over

4 years, particularly in younger PwRMS (<50 years) and those with baseline
SDMT score below 53 points.

• These findings suggest long-term benefits of CladT beyond its effects on
conventional disability indices, especially when initiated earlier in the
disease course.

n, number of patients; SDMT, Symbol Digit Modalities Test. aBaseline SDMT data was missing for 4 PwRMS. 

Refer to Supplementary Tables 1 and 2 for demographics and baseline characteristics of the subgroups by age and 
baseline SDMT score.

Mean change from baseline in SDMT scores

• At Month 48, statistically significant improvements in LS mean SDMT scores were
observed in the total population (+1.79 points; p<0.0001) and in PwRMS aged <50 years
(+2.22 points; p<0.0001), while improvements in those aged ≥50 years (+0.81 points;
p=0.7806) were not statistically significant (Figure 1).

Figure 1. Overall improvement in CPS at Month 48 (versus baseline) with greater 
benefits in younger PwRMS (<50 years)

CI, confidence interval; CPS, cognitive processing speed; LS, least square; n, number of patients in the subgroup; N, total number of patients; 
PwRMS, people with relapsing multiple sclerosis.

SDMT scores at Month 48 using clinically meaningful ≥8- and ≥4-point thresholds 

• At Month 48, most PwRMS had stable or improved SDMT scores versus baseline (Figure 2)
	— ≥4-point change: 74.4% stable/improved, 25.2% worsened
	— ≥8-point change: 86.6% stable/improved, 12.9% worsened

• Higher proportions of stability/improvement were observed in younger (<50 years) versus
older (≥50 years) PwRMS and in those with low (<53) versus high (≥53) baseline SDMT
scores (Figure 2)

	— <50 vs ≥50 years: ≥4-point change: 75.3% vs 68.3%; ≥8-point change: 87.4% vs 81.6%
	— Low vs high SDMT: ≥4-point change: 80.1% vs 69.6%; ≥8-point change: 89.6% vs 84.6%
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• PwRMS received short-course CladT (3.5 mg/kg cumulative dose) during
Years 1 and 2, followed by a treatment-free period during Years 3 and 4.

Assessment

Overall change in SDMT score
from baselinea to Month 48

4- and 8-point clinically meaningful
improvements in SDMT scores
from baselinea to Month 48

Subgroup analysis

Age: <50 years vs ≥50 years

Baseline SDMT scoresb: 
Low (<53 points) vs High (≥53 points)

• Adjusted LS mean changes in SDMT scores
with 95% CI

• Assessed using MMRM adjusting for baseline
score, age, EDSS (≤3 vs >3), and visit

• Presented as number and proportion of
PwRMS with improvement, stability, or
worsening in SDMT scores

• Adjusted LS mean changes in SDMT scores
using MMRM and clinically meaningful
thresholds applied to all subgroups

Statistical methodology

<50 years

≥50 years

Low (<53)

High (≥53)

Subgroup patient population

Mean age:
37.9 years

Median SDMT:
53 points

Female:
68.7%

Key demographics and characteristics

Age, n (%) Baseline SDMTa, n (%)

434 (87.0)

65 (13.0) 253 (51.1)

242 (48.9)

p-valueLS Mean
[95% CI]

p<0.0001
1.79

[1.05, 2.54]Total (N=499)

p<0.0001
2.22

[1.40, 3.04]
<50 years (n=434)

p=0.7806
0.81

[−4.97, 6.59]≥50 years (n=65)
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SUPPLEMENTARY MATERIAL



Supplementary Table 1. Demographics and Baseline Characteristics - Subgroup by Age (<50 years vs  ≥50 years) Supplementary Table 2. Demographics and Baseline Characteristics - Subgroup by Baseline SDMT score (Low vs High)a

SUPPLEMENTARY MATERIAL

n, number of patients in the subgroup; N, total number of patients; Q, quartile; SD, standard deviation. aBaseline SDMT subgroups were defined using the median score of 53 points as the cutoff point. ‘Low’ and ‘High’ refers to lower and higher than the median score (53 points) for the group. 
n, number of patients in the subgroup; N, total number of patients; Q, quartile; SD, standard deviation.

Parameters
<50 years
(n=434)

≥50 years
(n=65)

Total
(N=499)

Age (years)

Mean±SD 35.5±8.04 54.5±4.44 37.9±9.99

Median (Q1, Q3) 36.0 (29.0, 42.0) 53.0 (51.0, 56.0) 38.0 (30.0, 45.0)

Female, n (%) 299 (68.9) 44 (67.7) 343 (68.7)

Race, n (%)

White 331 (76.3) 48 (73.8) 379 (76.0)

Black or Africa American 1 (0.2) 0 1 (0.2)

Asian 2 (0.5) 0 2 (0.4)

Other 3 (0.7) 3 (4.6) 6 (1.2)

Not collected at this site 97 (22.4) 14 (21.5) 111 (22.2)

Ethnicity, n (%)

Hispanic 16 (3.7) 5 (7.7) 21 (4.2)

Non-Hispanic 353 (81.3) 50 (76.9) 403 (80.8)

Not reported 65 (15.0) 10 (15.4) 75 (15.0)

Parameters
Low SDMT score

(n=242)
High SDMT score

(n=253)
Total

(N=499)

Age (years)

Mean±SD 40.9±9.93 34.9±9.11 37.9±9.99

Median (Q1, Q3) 42.0 (34.0, 47.0) 34.0 (27.0, 42.0) 38.0 (30.0, 45.0)

Female, n (%) 153 (63.2) 187 (73.9) 343 (68.7)

Race, n (%)

White 197 (81.4) 178 (70.4) 379 (76.0)

Black or Africa American 0 1 (0.4) 1 (0.2)

Asian 0 2 (0.8) 2 (0.4)

Other 5 (2.1) 1 (0.4) 6 (1.2)

Not collected at this site 40 (16.5) 71 (28.1) 111 (22.2)

Ethnicity, n (%)

Hispanic 10 (4.1) 11 (4.3) 21 (4.2)

Non-Hispanic 201 (83.1) 198 (78.3) 403 (80.8)

Not reported 31 (12.8) 44 (17.4) 75 (15.0)


