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OBJECTIVE
This study reports the effectiveness, safety and multiple 
sclerosis disease activity (MSDA) scores in patients with 
RMS over 36 months after switching to CladT from NTZ 
within one month of their last infusion.
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Figure 3. ARR remained low and 
stable through Month 36 after 
switching from NTZ to CladT

Figure 4. EDSS scores remained stable 
through Month 36 after switching from 
NTZ to CladT
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Patients with relapsing multiple sclerosis (RMS) who 
quickly transitioned from natalizumab (NTZ) to cladribine 
tablets (CladT) maintained disease stability clinically and 
radiographically through 36 months.

CladT is an effective and safe treatment option following a 
quick transition from NTZ, with no progressive multifocal 
leukoencephalopathy (PML) or disease rebound observed.

CladT was well tolerated over 36 months in participants who switched from NTZ

Safety 

1 2

CONCLUSIONS

• ARRs, EDSS scores, and MRI activity
remained stable over 36 months after
switching from NTZ (<1 month from last
infusion) to CladT.

• No cases of PML or rebound disease
activity were reported over 36 months
after switching from NTZ to CladT.

aIn the main study, two patients discontinued due to adverse events (AEs); one patient was treated with rituximab prior to their 
Month 24 visit and was removed from the effectiveness analysis. In the extension, four patients missed all Month 36 assessments and 
two patients discontinued in Year 3 due to patient choice and an AE, respectively.  
bJCV titers: Positive, >0.40; Intermediate, ≥0.20 to ≤0.40; Negative, <0.20.

aThe ARR was calculated based on the number of relapses in the year 
prior to the assessment. bOne patient did not complete the assessment.

aOne patient did not complete the EDSS assessment.

Figure 2. Baseline demographics and disease characteristics, N=40 (main studya)

INTRODUCTION

CladT, a highly effective therapy, is approved in the United States for 
the treatment of patients with RMS and is known to preferentially 
reduce blood levels of B and T lymphocytes.1

Switching rapidly from NTZ to CladT may provide sustained 
disease remission through a reduction of peripherally sequestered 
autoreactive and encephalitogenic lymphocytes. At-home,  
short-course oral CladT may also be more convenient for patients 
than regular office/hospital NTZ infusions.

The CLADRINA (NCT04178005) study demonstrated that patients with 
RMS who quickly transitioned from NTZ to CladT maintained disease 
stability over 24 months. No cases of PML or rebound disease activity 
were reported.2

The reduction in the proportion of memory B cells and the recovery 
of naïve B cells over 24 months following CladT initiation may have 
contributed to disease stability and low risk of serious infections.2
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• Through 36 months, the mean MSDA score remained in the low
activity range (score 1.0-4.0), suggesting disease stability and
potentially a reduced risk of future disease activity.

• Continued disease stability over 36 months in patients with RMS
after rapidly transitioning from NTZ to CladT supports CladT as an
effective and safe option, with no PML or rebound disease activity, for
treatment sequencing of highly effective therapies after NTZ.

Number of events (224)

The most frequently reported study drug-related AEs were upper respiratory
infection (10 events), nausea (4 events), and headache (3 events).

Three AEs led to discontinuation (shingles, breast cancer, malignant
signet cell carcinoma [n=1 each]). No serious opportunistic infections
(including PML) were reported during the study period. 

Any SAE (n=6 patients; 8 events): One event each of traumatic
pancreatitis, acute appendicitis, acute right side weakness, parainfluenza,
breast cancer, chronic active Epstein-Barr virus infection, malignant signet
cell carcinoma (gastric), and acute ischemic stroke were reported. 

Figure 5. MRI activity remained low and stable through Month 36 after switching 
from NTZ to CladT

aBaseline MRI scan compared with previous year’s scan. bOne patient did not have the MRI available at time of presentation, and one patient 
did not complete the scan due to an allergic reaction to gadolinium. cOne patient did not have the MRI available at time of presentation.

Please refer to Supplementary Table 1 for more details.
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Please refer to Supplementary Table 2 for more information on AEs.

Abbreviations: AE, adverse event; ARR, annualized relapse rate; BL, baseline;  
CI, confidence interval; CladT, cladribine tablets; COVID-19, coronavirus disease 2019; 
DA, disease activity; EDSS, Expanded Disability Status Scale; Gd+, gadolinium-enhancing; 
IQR, interquartile range; JCV, John Cunningham virus; M, month; MRI, magnetic resonance 
imaging; MS, multiple sclerosis; MSDA, multiple sclerosis disease activity;  
NTZ, natalizumab; SAE, serious adverse event; SD, standard deviation;  
USPI, United States Prescribing Information.

Age, mean (SD)
41.3 (10.2) years

Females, 70% (n=28)

12.2 (3-27) days
between last NTZ and
first CladT treatment,
mean (range)

9.0 (6.0) years since
MS diagnosis, mean (SD)

2.8 (2.4) years on
NTZ treatment, mean (SD)

2.5% (n=1) participants
with Gd+ T1 lesions at BL

12.5% (n=5) participants
with new/enlarging 
T2 lesions at BL

7.5% (n=3) participants
had relapses in
prior 12 months

JCV Statusb 

75% (n=30) Positive
10% (n=4) Intermediate
15% (n=6) Negative
The majority of participants switched to
CladT due to positive JCV titers

• CLADRINA (NCT04178005) was an open-label, phase 4 study in
40 patients with RMS who switched to CladT within four weeks of their
last infusion with NTZ.

• Upon successful completion, patients from the CLADRINA study were given
the option to participate in the 2-year treatment-free extension. (Figure 1)

METHODS

Figure 1. CLADRINA Extension - Study Design
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aCladT 10 mg tablets (3.5 mg/kg cumulative dose over 2 years) are administered per the USPI1; Year 2 treatment may be 
delayed up to 6 months to allow for lymphocyte recovery. bScreening. cBaseline (Day 1). 

• Here we report the annualized relapse rates (ARRs), Expanded Disability
Status Scale (EDSS) scores, magnetic resonance imaging (MRI)
outcomes, MSDA scores (Octave Bioscience [California, USA]), and overall
safety profile over 36 months.

The MSDA score is calculated from 18 blood biomarkers and has been validated to assess overall 
disease activity. Monitoring the MSDA score over time may help track treatment effectiveness and 
identify the potential for future disease activity. Please refer to the Supplementary Figure 1 
for more details on MSDA pathway categories and biomarkers. 

Figure 6. MSDA scores through Month 36
Distributions of the overall disease activitya,b

aRaw data are marked with circles. The box plots show the median (center line), interquartile range (IQR; box 
edges), and whiskers extending to values within ±1.5 × IQR. Outliers beyond this range are displayed as open 
circles. bThe MSDA test is scaled from 1-10 with 0.5 intervals. A score of 1.0-4.0 defines low activity, 4.5-7.0 
indicates moderate activity, and 7.5-10 denotes high activity.

Please refer to Supplementary Figure 2 and Supplementary Figure 3 for information on 
distributions of biological pathway scores and overall disease activity score trajectories for 
each individual patients.

• Of the 37 patients who continued into the CLADRINA extension study,
31 patients completed the Month 36 assessment as of September 2, 2025.

• The mean (SD) disease activity (DA) score at baseline prior to
switch was low at 3.6 (1.6); at Month 36, the mean (SD) score
remained low at 3.8 (1.7). (Figure 6)
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Months from baseline

Timepoint (n)  Mean (SD)

Baseline (n=39) 3.6 (1.6)

Month 6 (n=38) 3.3 (1.8)

Month 9 (n=37) 3.4 (1.5)

Month 12 (n=38) 3.5 (1.4)

Month 24 (n=36) 3.3 (1.4)

Month 36 (n=29) 3.8 (1.7)



Supplementary Table 1. MRI outcomes up to 36 months

Supplementary Figure 3. Overall disease activity score trajectories for each individual patient

Supplementary Figure 2. Distributions of biological pathway scoresa
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MRI Outcomes
Visit month

Baseline 
(N=40)

Month 12 
(N=39)

Month 24 
(N=38)

Month 36 
(N=31)

Number of Gd+ T1 lesions, n (%)

0 39 (97.5%) 38 (100.0%) 36 (100.0%) 28 (96.6%)

1 1 (2.5%) 0 (0.0%) 0 (0.0%) 1 (3.4%)

Missing 0 1 2 2

Number of New/Enlarging T2 lesions, n (%)

0 35 (87.5%) 37 (97.4%) 31 (86.1%) 26 (86.7%)

1 1 (2.5%) 0 (0.0%) 2 (5.6%) 3 (10.0%)

2 1 (2.5%) 0 (0.0%) 2 (5.6%) 0 (0.0%)

3 2 (5.0%) 1 (2.6%) 0 (0.0%) 1 (3.3%)

4 0 (0.0%) 0 (0.0%) 1 (2.8%) 0 (0.0%)

6 1 (2.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Missing 0 1 2 1

aRaw data are marked with circles. The box plots show the median (center line), interquartile range (IQR; box edges), and whiskers extending to values within ±1.5 × IQR. Outliers beyond this range are displayed as open circles. 

MSDA, Multiple Sclerosis Disease Activity; DA, Disease activitiy.

Supplementary Figure 1. MSDA pathway categories and biomarkers

•	 The MSDA test measures 18 biomarkers to produce scores for 4 disease pathways. The individual 
biomarkers and scores are then used to calculate an overall disease activity (DA) score.

•	 Pathways include immunomodulation, neuroinflammation, myelin biology, and neuroaxonal integrity.

•	 The MSDA test has been both analytically1 and clinically2 validated relative to radiographic and clinical 
endpoints of DA.

•	 DA scores at baseline, 6, 9, 12, 24 and 36 months post CladT switch were assessed. The MSDA test is 
scaled from 1-10 with 0.5 intervals. A score of 1.0-4.0 defines low activity, 4.5-7.0 indicates moderate 
activity, and 7.5-10 denotes high activity.

•	 The MSDA scores for neuroinflammation, immunomodulation, neuroaxonal integrity, and myelin biology indicate low to moderate disease activity over 
the course of 36 months

APLP1, amyloid beta precursor-like protein 1; CCL20, C-C motif chemokine ligand 20; CDCP1, CUB domain-containing protein 1; CNTN2, 
contactin2; CXCL9, chemokine (C-X-C motif) ligand 9; CXCL13, chemokine (C-X-C motif) ligand 13; CD6, cluster of differentiation 6; FLRT2, 
fibronectin leucinerich repeat transmembrane protein; GFAP, glial fibrillary acidic protein; IL-12B, interleukin-12 subunit beta; MOG, myelin 
oligodendrocyte glycoprotein; MSDA, Multiple Sclerosis Disease Activity; NfL, neurofilament light chain; OPG, osteoprotegerin; OPN, 
osteopontin; PRTG, protogenin; SERPINA9, serpin family A member 9; TNFRSF10A, tumour necrosis factor receptor superfamily member 
10A; TNFSF13B, tumour necrosis factor superfamily member 13B. 

1. Chitnis T et al. Clin Immunol. 2023;253:109688; 2. Qureshi F et al. Proteomics Clin Appl. 2023;17(3):e2200018.

Immunomodulation Neuroinflammation

Myelin Biology Neuroaxonal Integrity
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Gd+, gadolinium-enhancing; MRI, magnetic resonance imaging. AEs, adverse events; COVID-19, coronavirus disease 2019

Neuroinflammation Immunomodulation Neuroaxonal Integrity Myelin Biology
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Supplementary Table 2. Possible drug-related AEs over 36 months

Parameters Number of events (n)

Possible drug-related infections

Upper respiratory infection 10

Thrush 2

Shingles 2

COVID-19 infection 1

Gastrointestinal illness 1

Vaginal yeast infection 1

Viral bronchitis 1

Possible drug-related other AEs

Nausea  4

Headache  3

Fatigue  1

Loss of appetite  1

Vomiting  1
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