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Age-related decline in immune 
function can lead to diminished 

responses to infections and 
vaccinations

Cognitive challenges are notably 
prevalent among older adults with 

MS, and those experiencing 
cognitive impairment were found to 

be less adherent to DMTs

Older adults with MS often experience 
multiple chronic conditions and 

polypharmacy, which can result in increased 
fatigue, prolonged recovery times, poorer 

treatment adherence, and an increased risk 
of drug-drug interactions

To characterize the effectiveness and safety of CladT over 24 months in 
PwRMS aged ≥50 years, with a focus on subgroups aged <65 years and 
≥65 years

Objective

Reference: 1. Lee K-A et al. Front Aging 2022;3:900028; 2. Kumar R et al. Expert Rev Vaccines. 2008;7:467-79; 3. Thelen JM et al. J Psychosom Res. 2014;76:400-4; 4. Xin G et al. PLoS One. 2025 Sep 9;20:e0331753; 5. Brüggemann F et al. Front Neurol. 2023;14:1330066; 6. Chiang HS et al. Geriatrics (Basel). 2022;7:61; 7. 
Branco M et al. Neurol Sci 2019;40:1651–7; 8. Thomason S et al. Mult Scler Relat Disord. 2024;88:105727
CladT, cladribine tablets; DMTs, disease-modifying therapies; MS, multiple sclerosis; PwRMS, patients with relapsing multiple sclerosis 
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Introduction

• Older PwRMS are often underrepresented in clinical trials, limiting evidence on treatment effectiveness and safety of 
DMTs and on treatment switches from other DMTs

• This “Aging” study aims to report data to address that gap, specifically patients over 50 years switching to CladT

Addressing aging in multiple sclerosis: A growing concern

Immunosenescence1,2 Cognitive impairment6-8Comorbidities and polypharmacy3-5 
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aIndex date is the date of first dose of CladT; bThe study was conducted during the COVID-19 pandemic (from 2019 to 2022)
AE, adverse event; CladT, cladribine tablets; COVID, Coronavirus disease; mEDSS, modified Expanded Disability Status Scale; MRI, magnetic resonance imaging; PDSS, Patient Determined Disease Steps; PwRMS, patients with relapsing multiple sclerosis; T25FW, Timed 25-Foot Walk; US, United States

METHODS
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Study design and timeline

• Data collection was based on routine standard of care

“Aging” is a 24-month, observational, single-arm, Phase 4, real-world study in US cohort of 
PwRMS aged ≥50 years at the time of CladT initiation

N=115
14 sites in US

12 months prior 
to starting CladT

Index datea

CladT started:

Between 
March 31, 2019 and 
January 31, 2022b

Month 6 Month 12 Months 24–30

Relapses,
MRI, AEs,
laboratory 

parameters, mEDSS, 
PDDS, T25FW 

Relapses,
MRI, AEs, 
laboratory 

parameters, mEDSS, 
PDDS, T25FW 

Relapses,
MRI, AEs,
laboratory 

parameters, mEDSS, 
PDDS, T25FW 

Relapses,
MRI, AEs, 
laboratory 

parameters, mEDSS, 
PDDS, T25FW 
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Reference: 1. Mavenclad®. Prescribing information. EMD Serono, Inc; January 2025
aRenal impairment (creatinine clearance <60 mL/min); hepatic impairment (Child-Pugh score >6)
aSPMS, active secondary progressive multiple sclerosis; CladT, cladribine tablets; iv, intravenous; PPMS, primary progressive multiple sclerosis; RMS, relapsing multiple sclerosis; RRMS, relapsing-remitting multiple sclerosis; sc, subcutaneous; SPMS, secondary progressive multiple sclerosis; USPI, United States Prescribing 
Information

METHODS
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Inclusion and exclusion criteria

Key inclusion criteria

• Age ≥50 years

• RMS (RRMS or aSPMS) and qualifies for CladT 
    as per USPI1

• CladT 3.5 mg/kg cumulative dose over 2 years 
    per USPI1

Key exclusion criteria

• Inactive SPMS or PPMS

• Previous cladribine treatments in other than oral forms 
(iv or sc)

• Moderate/severe renal and/or hepatic impairmenta

• Previous/current serious infections pregnant/lactating

• Malignancies
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aAll patients receiving ≥1 dose of CladT were included in the analysis. ARR at Month 6, 12 and 24 after the index date (date of first dose of CladT) were reported with 95% CI. The primary endpoint was analyzed descriptively as unadjusted ARR and also using a Poisson regression model adjusted for age group. bProportion of 
patients free from relapse at Month 6, 12 and 24 after the index date, and the proportion of patients free from each type of MRI activity were summarized descriptively. cAE were summarized using MedDRA classification
AE, adverse event; ARR, annualized relapse rate; CI, confidence interval; CladT, cladribine tablets; Gd+, gadolinium-enhancing; MedDRA, medical dictionary for regulatory activities; mEDSS, modified expanded disability status scale; MRI, magnetic resonance imaging

Study endpoints

METHODS
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Primary endpoint

Secondary endpoints

• Proportion of patients free from MRI activity
(T1 Gd+, new/enlarging T2 lesions)

• Proportion of patients free from relapses at Month 6, 12, and 24b

• ARRs at Month 6 and 12 after CladT initiationa

• Safety outcomesc

Exploratory endpoint

• mEDSS score

• ARR at 24 months after CladT initiationa

Key secondary and 
exploratory endpoints

• The post hoc analysis of the ‘Aging’ study included subgroups stratified by age (<65 [50–64] years and ≥65 years); 
all subgroup analyses were exploratory, and no adjustment for multiplicity was made
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Baseline refers to treatment continuation baseline. Data cut-off: January 22, 2025. aIncluding one race: Black or African American, American Indian or Alaska Native. bIndex date: Date of first dose of CladT
ALC, absolute lymphocyte count; CladT, cladribine tablets; Max: maximum; Min: minimum; MRI, magnetic resonance imaging; PwRMS, patients with relapsing multiple sclerosis; SD, standard deviation; Q, quartile

RESULTS
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Parameters
Total 

(N=115)
Age <65 years

(n=84)
Age ≥65 years

 (n=31)

Age, years, mean±SD 60.8±5.99 57.8±3.47 68.9±3.23 

Median (min; max), years 60.00 (52.0; 77.0) 57.00 (52.0; 64.8) 68.00 (65.0; 77.0)

Female, n (%) 87 (75.7) 66 (78.6) 21 (67.7)

Race, n (%)

White 93 (80.9) 68 (81) 25 (80.6)

Black or African American 6 (5.2) 6 (7.1) 0

Other/Unknowna 16 (13.9) 10 (11.9) 6 (19.3)

Ethnicity, n (%)

Hispanic 14 (12.2) 13 (15.5) 1 (3.2)

Non-Hispanic 70 (60.9) 48 (57.1) 22 (71)

Unknown 31 (27.0) 23 (27.4) 8 (25.8)

Number of patient-reported, clinician-confirmed relapses 
within 12 months prior to index dateb, mean±SD

1.3±0.75 1.3±0.72 1.6±0.89

ALC (x 109 cells/L)

n (%) 55 (47.8) 41 (48.8) 14 (45.2)

Median (Q1, Q3) 1.21 (0.82, 2.16) 1.23 (0.70, 2.16) 1.16 (0.91, 1.99)

Baseline MRI data have been presented in the appendix slides

Demographics and baseline characteristics

A total of 115 PwRMS were included in the analysis
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Month 12 Month 24

Parameters
Total 

(N=115)
Age <65 y

(n=84)
Age ≥65 y

(n=31)
Total

(N=115) 
Age <65 y

(n=84)
Age ≥65 y

(n=31)
Total

(N=115) 
Age <65 y

(n=84)
Age ≥65 y

(n=31)

Unadjusted 
ARRa, 
mean±SD, 
(95% CI)b

0.10±0.53
(−0.00, 0.21)

0.14±0.62
(−0.01, 0.29) 0

0.13±0.49
(0.03, 0.23)

0.18±0.57
(0.05, 0.31) 0

0.07±0.26
(0.03, 0.12)

0.10±0.30
(0.03, 0.16)

0.02±0.09
(−0.02, 0.05)

Missing, 
n (%)

18 (15.7) 14 (16.7) 4 (12.9) 16 (13.9) 12 (14.3) 4 (12.9) 5 (4.3) 4 (4.8) 1 (3.2)

Month 6

aUnadjusted ARR is calculated as the sum of the number of relapses reported over the 24-month period divided by the number of days on study between index date and last date on study and multiplied by 365.25. b95% CI is based on normal approximation. Relapses refer to patient-reported, clinical-confirmed relapses reported at 
Month 6, 12, and 24 visit after index date. Time period refers to period after start of CladT initiation (index date)
ARR, annualized relapse rate; CI, confidence interval; CladT, cladribine tablets; SD, standard deviation y, year

RESULTS
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ARR over 24 months

 Mean ARR at Month 6, 12, and 24 of CladT treatment was consistently lower for patients aged ≥65 years versus <65 years

• Mean ARR at Month 6, 12, and 24 of CladT treatment was consistently lower for patients aged ≥65 years versus 
<65 years

Month 12 Month 24
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Month 12 Month 24

Parameters
Total 

(N=115)
Age <65 y

(n=84)
Age ≥65 y

(n=31)
Total

(N=115) 
Age <65 y

(n=84)
Age ≥65 y

(n=31)
Total

(N=115) 
Age <65 y

(n=84)
Age ≥65 y

(n=31)

Number of 
patients 
with no 
relapses, n 
(%)

93 (80.9) 66 (78.6) 27 (87.1) 90 (78.3) 63 (75.0) 27 (87.1) 99 (86.1) 70 (83.3) 29 (93.5)

Missing, 
n (%)

18 (15.7) 14 (16.7) 4 (12.9) 16 (13.9) 12 (14.3) 4 (12.9) 5 (4.3) 4 (4.8) 1 (3.2)

y, year

RESULTS
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Number of relapses over 24 months

Month 6 Month 12 Month 24

At any time point, a higher proportion of patients were relapse free in the ≥65 years group versus <65 years group

• At any time point, a higher proportion of patients were relapse free in the ≥65 years group versus <65 years group
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Data (% of patients) presented are based on number of patients with available MRI data
BL, baseline; Gd+, gadolinium-enhancing; MRI, magnetic resonance imaging; M, month; n, number of patients free from corresponding type of MRI lesions; n’, number of patients with available MRI activity data; PwRMS, patients with relapsing multiple sclerosis

RESULTS
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MRI activity

In older PwRMS who had MRI activity assessed, minimal MRI activity was observed at different timepoints At Month 24, among patients with assessed MRI activity, 95.7% had no enlarging T2 lesions and 100% were free from new T2 lesions and T1 Gd+ lesions

• In older PwRMS who had MRI activity assessed, minimal MRI activity was observed at different timepoints 

• At Month 24, among patients with assessed MRI activity, 95.7% had no enlarging T2 lesions and 100% were free 
from new T2 lesions and T1 Gd+ lesions

MRI data were presented for the total population only, without subgroup 
breakdowns, due to small sample sizes and higher number of missing population

MRI Activity (Full Analysis Set)
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Patients free from 
T1 Gd+ lesions 

Patients free from 
enlarging T2 lesions

Patients free from 
new T2 lesions

BL
(n/n’=
20/20)

M6
(n/n’=
19/20)

M12
(n/n’=
24/25)

M24
(n/n’=
33/33)

BL
(n/n’=
39/41)

M6
(n/n’=
32/36)

M12
(n/n’=
40/42)

M24
(n/n’=
67/70)

BL
(n/n’=
37/41)

M6
(n/n’=
34/36)

M12
(n/n’=
38/42)

M24
(n/n’=
70/70)
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Patients were counted once per preferred term and a single patient may have experienced more than one AE. aAn AE is defined as any untoward medical occurrence in a patient or clinical study patient administered a pharmaceutical product and which does not necessarily have a causal relationship with cladribine tablets. bSAE is any 
AE that meets ≥1 of the following seriousness criteria: results in death; is life-threatening, requires inpatient hospitalization or prolongation of an existing hospitalization, leads to persistent or significant disability/incapacity, constitutes a congenital anomaly or birth defect, or is otherwise deemed medically important
AE, adverse event; COVID, Coronavirus disease; PML, progressive multifocal leukoencephalopathy; SAE, serious AE; UTI, urinary tract infection

RESULTS
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Overall safety profile

Overall safety profile was comparable across age groupsAcross age groups, approximately 70% of patients experienced at least one AE, while the rate of SAEs was relatively low at 7.0%The most frequently reported AEs included lymphopenia, COVID-19 and UTIs; patients aged ≥65 years had lower incidence of these AEs than those aged <65 yearsNo new/unexpected safety concerns were identifiedNo opportunistic infections, malignancy, or death were observed

• Overall safety profile was 
comparable across age groups

• Across age groups, approximately 
70% of patients experienced at 
least one AE, while the rate of 
SAEs was relatively low at 7.0%

• The most frequently reported AEs 
included lymphopenia, COVID-19 
and UTIs; patients aged ≥65 years 
had lower incidence of these AEs 
than those aged <65 years

• No new/unexpected safety 
concerns were identified

• No opportunistic infections, 
malignancy, or death were 
observed

Parameters, n (%) 
Total 

(N=115) 
Age <65 years

(n=84) 
Age ≥65 years

(n=31) 

Patients with ≥1 AEa 80 (69.6) 60 (71.4) 20 (64.5)

Key AEs

Lymphopenia 51 (44.3) 39 (46.4) 12 (38.7)

COVID-19 15 (13.0) 12 (14.3) 3 (9.7)

UTI 7 (6.1) 6 (7.1) 1 (3.2)

Herpes ophthalmic 1 (0.9) 1 (1.2) 0

Herpes zoster 1 (0.9) 1 (1.2) 0

Patients with ≥1 SAEb 8 (7.0) 6 (7.1) 2 (6.5)

Malignancy 0 0 0

Opportunistic infections 
including PML

0 0 0

Death 0 0 0
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Delayed dosing occurred in 7 patients, but no lymphopenia reported as an AE during that timepoint
AE, adverse event

RESULTS
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AEs leading to treatment discontinuation

Parameters, 
n (%) 

Total 
(N=115) 

Age <65 years
(n=84) 

Age ≥65 years
(n=31) 

AEs leading to treatment 
discontinuation

9 (7.8) 7 (8.3) 2 (6.5)

Lymphopenia 7 (6.1) 5 (6.0) 2 (6.4)

Herpes ophthalmic 1 (0.9) 1 (1.2) 0

Burning sensation/rash 2 (1.8) 2 (2.4) 0

 The rates of treatment discontinuation due to AEs were low and comparable across different age groups; primarily due to lymphopenia Among the 7 patients who discontinued treatment because of lymphopenia, 5 experienced Grade 3 lymphopenia, 2 had Grade 2, and the severity grade was not specified for 1 patientThese 7 patients experienced delayed dosing

• The rates of treatment discontinuation due to AEs were low and comparable across different age groups; 
primarily due to lymphopenia

• Among the 7 patients who discontinued treatment because of lymphopenia, 5 experienced Grade 3 lymphopenia, 
2 had Grade 2, and the severity grade was not specified for 1 patient

• These 7 patients experienced delayed dosing
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Patients were counted once per preferred term
AE, adverse event; MS, multiple sclerosis; UTI, urinary tract infection

RESULTS
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Serious AEs

The proportion of patients with any serious AEs was low across all age groupsA single patient may have experienced more than one AE

• The proportion of patients with any serious AEs was low across all age groups

• A single patient may have experienced more than one AE

Parameters, n (%) 
Total 

(N=115)
Age <65 years

(n=84)
Age ≥65 years

(n=31)

Patients with any serious AE 8 (7.0) 6 (7.1) 2 (6.5)

Small intestinal obstruction 2 (1.7) 1 (1.1) 1 (3.2)

Pneumonia 1 (0.9) 1 (1.1)

UTI 1 (0.9) 1 (1.1)

MS pseudo relapse 1 (0.9) 1 (1.1)

Optic neuritis 1 (0.9) 1 (1.1)

Paraesthesia 1 (0.9) 1 (1.1)

Asthenia 1 (0.9) 1 (1.1)

Femur fracture 1 (0.9) 1 (3.2)

Mental status changes 1 (0.9) 1 (3.2)
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*This is an estimated value
Reference: 1. Soelberg-Sorensen et al. Neurology. 2018;90(15_supplement):P5-364
Total: Median (Q1, Q3) at baseline: 1,21 (0.82, 2.16). The central horizontal line represents the median value; Box: Q1-Q3 values; whisker: minimum and maximum values. Subgroup: Median (Q1, Q3) at baseline: <65 years age subgroup, 1.23 (0.70, 2.16); ≥65 years age subgroup, 1.16 (0.91, 1.99)
Q, quartile

RESULTS
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Lymphocyte counts over time by age group

Median lymphocyte counts remained stable among patients having data available over 24 months; total: 0.8; <65 years: 0.8; ≥65 years: 0.7Median lymphocyte counts over time are similar to those observed in younger patients, as reported in the CLARITY study1

• Median lymphocyte counts remained stable among patients having data available over 24 months; total: 0.8; <65 years: 0.8; 
≥65 years: 0.7

• Median lymphocyte counts over time are similar to those observed in younger patients, as reported in the CLARITY study1

Data from CLARITY Phase 3 trial

*
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RESULTS
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Grades of lymphopenia severity at 24 months

At Month 24, among patients with lymphocyte data, the majority of lymphopenia cases were Grade 1/2 (mild-to-moderate) in severity, with a few patients experiencing Grade 3 lymphopenia and no cases of Grade 4 severity

• At Month 24, among patients with lymphocyte data, the majority of lymphopenia cases were Grade 1/2 

(mild-to-moderate) in severity, with a few patients experiencing Grade 3 lymphopenia and no cases of Grade 4 severity
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● In older PwRMS, mean ARR over 24 months after CladT treatment was low at 0.07 with most patients 

remaining relapse-free; particularly those aged ≥65 years, who consistently showed lower ARR and higher 

relapse-free rates than younger patients

● At Month 24, >95% of patients with MRI data were free of new or enlarging T2 lesions, and 

no patients had T1 Gd+ lesions

● CladT demonstrated a favorable and comparable safety profile across age groups, with no new or 

unexpected safety signals

● Patients ≥65 years had lower incidences of lymphopenia, COVID-19, and UTI than those <65 years

● Rates of treatment discontinuation due to AEs was low and similar between age groups

● Among patients with lymphocyte data, most lymphopenia cases at Month 24 were Grade 1/2; with few 

Grade 3 and no Grade 4 cases

● CladT maintained a favorable benefit-risk profile across older PwMS, with sustained effectiveness and 

comparable safety in patients aged ≥65 years versus <65 years. These findings support the therapeutic 

value of CladT in older PwRMS, regardless of age at treatment initiation

AE, adverse event; ARR, annual relapse rate; CladT, cladribine tablets; COVID, Coronavirus disease; Gd+, gadolinium-enhancing; MRI, magnetic resonance imaging; PwRMS, patients with relapsing multiple sclerosis; UTI, urinary tract infection

CONCLUSIONS

Presented at CMSC Annual Meeting | 27-29 May 2026 | Charlotte, USA
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Back-up Slides
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Data cut-off: January 22, 2025. MRI data reported on availability. Baseline is defined as a visit occurring in the window 3 months prior to index date to 1 month post index date [-3 months, +1 month]. If there are multiple visits in the window, the visit closest to the index date will be chosen. Prior 12 Month is defined as a visit 
occurring in the window 12 months prior to index date to 3 months prior to index date [-12 months, -3 months). If there are multiple visits in the window, the visit closest to the -3 Month date will be chosen. Confidence intervals are calculated using the binomial approximation
For all other percentages, the calculation is based on the number of MRI done. CladT, cladribine tablets; Gd+, gadolinium-enhancing; MRI, magnetic resonance imaging; N, total number of patients in the study; n, number of patients with the corresponding type of MRI lesion count available; n’, number of patients where MRI activity is 
assessed

RESULTS
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Baseline MRI characteristics by age group (full analysis set)

Parameters
Total 

(N=115)
Age <65 years

(n=84)
Age ≥65 years

(n=31)

MRI done, n (%) 41 (35.7) 30 (35.7) 11 (35.5)

MRI done with contrast 18 (43.9) 13 (43.3) 4 (36.4)

MRI done without contrast 21 (51.2) 15 (50.0) 6 (54.5)

MRI contrast unknown 2 (4.9) 2 (4.9) 1 (9.1)

Patients free from T1 Gd+ lesions, n/n’ (%)

n (%) 20/20 (100) 15/15 (100) 5/5 (100)

Yes 20/20 (100) 15/15 (100) 5/5 (100)

No 0 0 0

Patients free from enlarging T2 lesions, n/n’ 
(%)

n (%) 41/41 (100) 30/30 (100.0) 11/11 (100.0)

Yes 39/41 (95.1) 28/30 (93.3) 11/11 (100.0)

No 2/41 (4.9) 2/30 (6.7) 0

Patients free from new T2 lesions, n/n’ (%)

n (%) 41/41 (100) 30/30 (100.0) 11/11 (100.0)

Yes 37/41 (90.2) 28/30 (93.3) 9/11 (81.8)

No 4/41 (9.8) 2/30 (6.7) 2/11 (18.2)
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Month 6 Month 12 Month 24Baseline

aHigh proportion of missing population. mEDSS, modified Expanded Disability Status scale; Q, quartile

RESULTS
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mEDSS scores over time

Of patients with mEDSS data available, the median mEDSS scores remained stable over 24 months of treatment in both total and the two subgroupsMost patients sustained an mEDSS score of less than 5, reflecting overall stability in disability levels

• Of patients with mEDSS data available, the median mEDSS scores remained stable over 24 months of treatment in 
both total and the two subgroups

• Most patients sustained an mEDSS score of less than 5, reflecting overall stability in disability levels

Total 
(N=115)

n (%) 59 (51.3) 56 (48.7) 64 (55.7) 76 (66.1)

Missinga, n (%) 56 (48.7) 59 (51.3) 51 (44.3) 39 (33.9)

Median (Q1, Q3) 3.00 (2.00, 4.50) 3.00 (2.00, 5.00) 3.25 (2.00, 5.00) 3.50 (2.00, 4.50)
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Patients were counted once per preferred term and a single patient may have experienced more than one AE. aSevere AE is defined as a significant impairment in functioning, rendering the patient unable to carry out their usual activities; bcraniotomy was related to a meningioma
AE, adverse event; MS, multiple sclerosis; UTI, urinary tract infection

RESULTS
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Severe AEs

The most frequently reported severe AEs included lymphopenia across all age groups

• The most frequently reported severe AEs included lymphopenia across all age groups

Parameters, n (%)
Total 

(N=115)

Age <65 
years

(n=84)

Age ≥65 
years

(n=31)

Patients with any 
severe AEa 14 (12.2) 11 (13.1) 3 (9.7)

Lymphopenia 4 (3.5) 3 (3.6) 1 (3.2)

Small intestinal 
obstruction

2 (1.7) 1 (1.2) 1 (3.2)

UTI 1 (0.9) 1 (1.2) 0

Pneumonia 1 (0.9) 1 (1.2) 0

Intervertebral disc 
degeneration

1 (0.9) 1 (1.2) 0

Pain in jaw 1 (0.9) 1 (1.2) 0

Scoliosis 1 (0.9) 1 (1.2) 0

Parameters, n (%) 
Total 

(N=115)

Age <65 
years

(n=84)

Age ≥65 
years

(n=31)

Asthenia 1 (0.9) 1 (1.2) 0

Stenosis 1 (0.9) 1 (1.2) 0

Femur fracture 1 (0.9) 0 1 (3.2)

Mental status 
changes

1 (0.9) 1 (1.2) 0

Craniotomyb 1 (0.9) 1 (1.2) 0

Paraesthesia 1 (0.9) 1 (1.2) 0

MS pseudo relapse 1 (0.9) 1 (1.2) 0

Optic neuritis 1 (0.9) 1 (1.2) 0
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Grades of lymphopenia severity over time

Across all timepoints, among patients with lymphocyte data, the majority of lymphopenia cases were Grade 1/2 (mild-to-moderate) in severity, with a few patients experiencing Grade 3 lymphopenia and no cases of Grade 4 severity observed

• Across all timepoints, among patients with lymphocyte data, the majority of lymphopenia cases were Grade 1/2 
(mild-to-moderate) in severity, with a few patients experiencing Grade 3 lymphopenia and no cases of Grade 4 
severity observed
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Total population (N=115) Age <65 years (n=84) Age ≥65 years (n=31) 

Grade 0−2: ≥1 − 0.5 ×109 cells/L Grade 3: <0.5 − 0.2 ×109 cells/L Grade 4: <0.2 ×109 cells/L Missing
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