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ARTICLE INFO ABSTRACT

Keywords: Background: Induction therapies for multiple sclerosis (MS), such as cladribine (CLAD), require multiple cycles to
Multiple sclerosis achieve full clinical effects, and the extent of immunosuppression from a single course is unclear. Fingolimod
C_lad"ﬂ"i“e (FINGO), administered daily, provides a rapid anti-inflammatory effect, desirable for active MS.

z;r;gi)hmod Objectives: to compare the efficacy of the first course of CLAD versus FINGO over 12 months by analyzing clinical

data, brain atrophy, retinal thinning, and diffusion MRI metrics of myelin and neuroaxonal integrity in the corpus
callosum.

Methods: evaluations included NEDA-3 status, percentage brain volume change (PBVC) and changes in retinal
nerve fibers and MRI metrics of the corpus callosum such as Intra-Cellular Volume Fraction (ICVF) and Orien-
tation Dispersion Index (ODI).

Results: we included 65 relapsing-remitting MS patients (33 on CLAD, 32 on FINGO). After 12 months, 81.8% of
CLAD patients and 71.9% of FINGO patients achieved NEDA-3 (p = 0.4). PBVC <-0.4% was observed in 41.9% of
CLAD and 39.2% of FINGO patients (p = 0.9). Both drugs showed similar effects on retinal thinning and ICVF and
ODI of the corpus callosum.

Conclusions: A single course of cladribine has comparable efficacy to daily fingolimod treatment based on clinical,
OCT and advanced MRI measures.

Advanced biomarkers
Induction therapies

(Liinemann et al., 2020). This approach aims to provide disease control
extending beyond the treatment period itself.

1. Introduction

Most multiple sclerosis (MS) disease modifying treatments (DMTs)
require continuous chronic administration to maintain their efficacy.
Continuous administration ensures long-term immunomodulation,
aligning with the clinical effectiveness of the drug. Upon discontinuation
of therapy, disease activity may resume, and in some cases, disease
rebound occurs. There is a class of drugs, known as ‘immune reconsti-
tution therapies’ or ‘immune depletion and repopulation therapies,’
which are administered intermittently to induce short, transient periods
of immunosuppression, potentially leading to the reconstitution of a
more tolerant immune system (Sorensen and Sellebjerg, 2019)

Both therapeutic strategies have distinct advantages and disadvan-
tages. Continuous administration therapies have substantial long-term
efficacy data (Cohen et al., 2019), whereas there is limited informa-
tion on the long-term efficacy of induction therapies beyond five years.
Induction therapies require multiple cycles to achieve full clinical effect,
and the extent of immunosuppression obtained from a single cycle is not
fully understood. Managing patients with disease activity between the
first and second cycles remains uncertain, potentially exposing patients
to relapse risks (Sgrensen et al., 2020). On the contrary, continuous
administration, especially of newer high-efficacy immunosuppressive
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drugs, may result in severe complications, including increased infectious
and oncogenic risks (Langer-Gould et al., 2023), while the immuno-
suppression following induction therapies is brief and easily monitored.

Fingolimod and cladribine represent two of the most used drugs
within the continuous and induction therapy categories, respectively.
Both are oral medications, indicated for patients with active MS, and
appear to have comparable efficacy profiles (Signori et al., 2020).
Lymphocyte depletion after cladribine is slower and milder compared to
fingolimod, which may be a limiting factor when aiming for a rapidly
effective anti-inflammatory effect, even though it is not clear whether
the kinetics of immune depletion mirror the onset of the clinical efficacy
(Comi et al., 2019). Cladribine requires two treatment cycles to fully
exert its effectiveness; therefore, the possibility of disease relapse be-
tween the first and second cycles can alert the prescribing neurologist.
Recently, it has been suggested that a single cycle of cladribine may
provide the same level of disease control as continuous fingolimod
(Brownlee et al., 2023). However, this study considered only standard
clinical and radiological data, limiting the information on the true
short-term efficacy of the two drugs and preventing a real comparison of
the speed of action between the two treatments. Quantitative measures
of walking speed, manual dexterity and balance can improve our ability
to monitor DMT efficacy. Moreover, a more comprehensive evaluation
of the inflammatory and degenerative mechanisms of MS, including the
analysis of brain and retinal nerve atrophy and the microstructural
damage occurring in normal appearing white matter are useful to
elucidate the role of modern DMTs.

Against this background, the aim of this study was to investigate
through a multimodal approach, the efficacy of the first course of cla-
dribine versus fingolimod over the first 12 months from treatment start
analysing clinical data, brain atrophy rates, changes in diffusion MRI
metrics of myelin and neuroaxonal integrity of the corpus callosum and
the atrophy rates of peripapillary retinal nerve fiber (pRNFL), and
ganglion cell + inner plexiform layers (GCIPL) as assessed with optical
coherence tomography (OCT).

2. Methods
2.1. Subjects

This is a prospective, longitudinal, real-world study. Sixty-five
consecutive patients who were prescribed treatment with either fingo-
limod (n = 32) or cladribine (n = 33) were enrolled. All subjects gave
their written informed consent to participate in the study, which was
approved by the local ethics committee. The patients’ identities were
anonymized for the analyses. Inclusion criteria were: (i) age 10-70 years
(ii) MS diagnosis according to the 2017 McDonald’s criteria (Thompson
et al., 2018). Exclusion criteria were: (i) contraindications to MRI, (ii)
progressive disease course according to Lublin’s criteria (Lublin et al.,
2014). Patients were clinically evaluated every 3 months for assessment
of effectiveness and safety. Sixty-four (98 %) underwent baseline and
12-months follow-up (FU) MRI scans at our institution with a stan-
dardized 3T MRI protocol (Siemens PRISMA). A subset of patients (n =
53) underwent spectral domain optical coherence tomography
(SD-OCT) at the same timepoints.

2.2. Clinical assessment

Clinical evaluation included (a) assessment of Extended Disability
Status Scale (EDSS) score (Kurtzke, 1983); (b) Nine-Hole Peg Test
(9-HPT) (Feys et al., 2017); (c) Timed 25-foot walk test (Kalinowski
et al., 2022); and (d) NIH Toolbox Standing Balance Test (Peller et al.,
2023). The NIH Toolbox Standing Balance Test is a tool that assesses
balance maintenance in five positions: with open and closed eyes on
solid and soft surfaces and with open eyes in a tandem position on a solid
surface. A coefficient is calculated based on the patient’s balance during
each position; the average of the 5 coefficients, known as the theta value

Multiple Sclerosis and Related Disorders 103 (2025) 106661

(ranging from —2 to +2, where a lower value indicates less balance in
the patient), is a reliable and validated estimate of the patient’s balance.
Information regarding occurrence of clinical relapses and/or disability
progression during FU were collected.

2.3. MRI acquisition

MRI exam was performed using a 3-T Siemens MAGNETOM Prisma
(Siemens Healthcare, Erlangen, Germany) scanner with a 64-channel
head and neck coil. The MRI protocol included:

(i) 3D sagittal T2- FLAIR (repetition time/inversion time/echo time
(TR/TI/TE): 5000 ms/1800 ms/393 ms; resolution 0.4 x 0.4 x 1
mm 3, acquisition time 6min37”);

(i) 3D sagittal T1 MPRAGE (TR/TI/TE: 2300 ms/919 ms/2.96 ms;
resolution 1 x 1 x 1 mm 3, acquisition time 5min12”);

(iii) twice-refocused spin echo-planar imaging sequence for diffusion
MRI with 108 directions distributed in 5 shells with b-value up to
3000s/mm?, in addition to seven b = 0 images (TR/TE: 4600/75
ms, flip angle 90°, spatial resolution 1.8 x 1.8 x 1.8 mm3,
acquisition time 10minl0”). Seven b = 0 image volumes with
reversed phase-encoding direction were also acquired to correct
for susceptibility-induced image distortions.

Of the 65 patients who underwent standardized 3-T MRI, 5 patients
were excluded from the analyses of advanced resonance measurements
due to: (I) treatment discontinuation within 6 months from treatment
start (n = 2; 1 patient in the fingolimod and 1 in the cladribine group);
(II) poor quality (n = 3, 2 patients in the fingolimod group and 1 in the
cladribine group). Accordingly, MRI data were available for 31 patients
treated with cladribine and for 29 fingolimod treated patients. Infor-
mation regarding the presence of radiological disease activity (new/
enlarging FLAIR lesions and gadolinium enhancing lesions) during FU
was collected.

2.4. MRI processing

2.4.1. Lesion segmentation and brain atrophy

Lesions with T2 hyperintensity and T1 hypointensity were identified
and delineated on FLAIR and T1-weighted images, respectively using a
semi-automated segmentation technique based on user-guided local
thresholding within a web-based platform (SinLab, Sienalmaging, Siena,
Italy; https://sinlab-rhb.sienaimaging.com). Subsequently, the corre-
sponding T1 images were adjusted using the T1-hypointense lesion mask
and the FMRIB Software Library (FSL) (Oxford, UK; https://fsl.fmrib.ox.
ac.uk). Normalized brain, white matter (WM), and gray matter (GM)
volumes were obtained through a fully automated segmentation pipe-
line (CAT12) (Gaser et al., 2022). To ensure quality, all segmentation
maps have been checked manually. Changes in
percentage-brain-volume- change (PBVC) were measured.

2.4.2. Diffusion processing

For diffusion MRI data, initial denoising was carried out using the
Marchenko-Pastur principal component analysis algorithm available in
Mrtrix3 (Tournier et al., 2019). Subsequently, corrections for motion
artifacts and susceptibility-induced distortions were applied using the
’eddy’ and ’top-up’ commands from FSL. As a final pre-processing step,
Bl field inhomogeneity correction was applied to all diffusion MRI
volumes using the ANTs N4 algorithm.

The NODDI model was applied to extract the Intra-Cellular Volume
Fraction (ICVF) and Orientation Dispersion (ODI) (Daducci et al., 2015).
The first measures the volume occupied by cellular structures in brain
tissue. The second quantifies the dispersion of neural fiber orientations
in a brain region, indicating how fibers align or spread (Sacco et al.,
2020).

The Corpus Callosum (CC) region of interest (ROI) for the was
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extracted from the JHU atlas (MRI Atlas of Human White Matter 2020):
a non-linear transformation (Symmetric normalization, which combines
an Affine and deformable transformation) was used to register the T2
image based on JHU template onto the mean b = 0 vol extracted from
the dMRI images (Avants et al., 2011). Then the resulting trans-
formations were applied to register the CC ROI within the dMRI space.
Moreover, the coregistered CC mask was eroded by one voxel to avoid
Partial Volume Effect (PVE) with neighboring tissue. All the registra-
tions underwent visual inspection for quality assurance. Finally, the
mean values of diffusion microstructural maps were extracted within the
CC mask.

2.5. OCT

Standardized spectral-domain-OCT protocols (Spectralis,
Heidelberg-Engineering) were performed and processed by a single
certified neurologist, in accordance with the APOSTEL recommenda-
tions (Cruz-Herranz et al., 2016). Peripapillary retinal nerve fiber layer
(pRNFL) was obtained with a 360° RNFL-B circle scan located at 3.4 cm
from the center of the optic nerve head; peripapillary measurements
were averaged from 100 images and macular estimations from 15 ART.
Macular volumetric scans consisting of at least 25 single horizontal axial
B-scans were acquired in a rectangular section centered over the macula
and segmented automatically into different layers using the Heidelberg
Eye Explorer mapping software version 6.0.9.0. Segmented layers were
checked and manually corrected, if necessary. The combined thickness
of ganglion cell layer + inner plexiform layer (GCIPL) was measured.

Table 1

Baseline clinical and demographic characteristics of the study groups.
Patients treated Patients treated P
with CLAD with FINGO value

33 (50.76 %)
39.42 (£ 11.34)

32 (49.23 %) -
40.13 (+ 16.72)

Nr, of patient ( %)

Age, mean (SD) 0.84
Female, number ( %) 22 (66.66 %) 20 (62.5 %) 0.72
Disease duration, years, mean 7.66 (+ 9.15) 9.4 (+ 10.05) 0.46

(SD)

EDSS, median (range) 1.5 (0-4.5) 1.5 (0-5.5) 0.32
ARR in the previous year, mean 0.30 (+ 0.64) 0.16 (+ 0.37) 0.37

(range)
Naive patients, ( %)
Previous DMT:
dimethylfumarate
S1P receptor modulators
glatiramer acetate

15 (45.45 %) 15 (46.88.12 %) 1
5 (27.78 %) 6 (35.28 %)

4 (22.22 %) 0

3(16.67 %) 5(29.41 %)

3(16.67 %) 2 (11.76 %)

interferon 2(11.11 %) 3 (17.65 %)
teriflunomide 1 (5.56 %) 1 (5.88 %)
natalizumab

Reason for switching from

previous DMT: 7 (38.89 %) 14 (82.32 %)

inefficacy 7 (38.89 %) 1 (5.88 %)
intollerance 4 (22.22 %) 0
safety 0 2 (11.76 %)
others
1.5 (0-5.5) 1(0-3) 0.57
Previous DMTs, number,
median (range)
Disease activity on baseline 13 (39.39 %) 20 (62.5 %) 0.06
MRI, number ( %)
Baseline total brain volume 1400.90 (+ 1396.33 (+ 0.77
MRI, ml, mean (SD) 134.80) 149.04)
T2 Lesion load at baseline MRI, 8.95 (+ 11.50) 12 (£ 16.28) 0.57
ml, mean (SD)
Baseline pRNFL, pm, mean (SD) 100.70 (£9.71) 98.10(+11.10) 0.54
Baseline GCIPL, pm, mean (SD) 86.10 (+4.79) 83.20 (+10.20) 0.52

CLAD = cladribrine; FINGO = fingolimod; EDSS= Expanded Disability Status
Scale; ARR= annualized relapse rate; DMTs= Disease Modifying Therapies;
MRI= magnetic resonance imaging; pRNFL= peripapillary retinal nerve fiber
layer; GCIPL= ganglion cell layer + inner plexiform layer; SD= standard
deviation.
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Scans violating international-consensus quality-control criteria
(OSCAR-IB) (Schippling et al., 2015) were excluded (n = 8 fingolimod
treated and n = 6 cladribine treated patients excluded due to poor OCT
quality). Patients with previous bilateral optic neuritis (ON) were
excluded (n = 4). In patients with previous unilateral ON (n = 44, none
occurring during the previous 12-months), only the non-affected eye
was analyzed. In patients without history of ON, OCT metrics were
averaged over the two eyes.

2.6. Study end points

The endpoints of our study were to compare the: I) percentage of
patients free from clinical relapses, MRI activity and disability pro-
gression (according to the NEDA-3 definition) during the first 12 months
after treatment start; II) changes in 9-HPT, T25-foot walk, and theta
value at NIH Toolbox Standing Balance Test scores; (III) percentage of
patients maintaining NEDA-4 (NEDA-3 plus absence of pathological
brain atrophy, defined as an annualized PBVC>-0.4 % (De Stefano
et al., 2015)); (IV) retinal (pRNFL and GCIPL) atrophy; (V) changes in
NODDI metrics (ODI and ICVF) within the corpus callosum.

2.7. Statistical analysis

Statistical analyses were performed with SPSS (v26.0) and Jamovi (v
2.5.2.0). Descriptive results were reported as mean with standard de-
viation (SD) or median with interquartile range (IQR). Demographic
differences between groups were analyzed using Chi-square, Mann-
Whitney and Student’s t-test when appropriate. The probability of
disability worsening-free survival, relapse-free survival, MRI activity-
free survival, and NEDA-3 status was calculated with the Kaplan-Me-
ier estimator. Differences in terms of clinical (9-HPT, T25-foot walk and
theta value at NIH Toolbox balance standing test scores), MRI (T2 lesion
load, ODI and ICVF of CC) and OCT (pRNFL and GCIPL) metrics at
different timepoints were assessed with repeated-measure analysis of
covariance, adjusting for age, sex, and disease duration. A two-sided p <
0.05 was used for statistical significance.

3. Results
3.1. Study population

Table 1 reports main demographic and disease related characteristics
of the two groups. Patients were well balanced for main baseline char-
acteristics. Mean age at baseline was 39.4 (+ 11.3) years in the
cladribine-treated group (CLAD) and 40.1 years (+ 16.7) in the
fingolimod-treated group (FINGO), with 66.7 % and 62.5 % of females,

Table 2
Clinical outcomes.

Patients Patients treated P
treated with with FINGO value
CLAD
Progression free survival, nr ( %) 33 (100 %) 32 (96.9 %) 0.31
Relapse free survival, nr ( %) 31 (93.93 %) 32 (100 %) 0.16
MRI activity free survival, number ( 27 (81.8 %) 24 (75 %) 0.56
%)
Maintenance of NEDA3, nr ( %) 27 (81.8 %) 23 (71.9 %) 0.41

Mean difference at 9-HPT test, —0.51 (£3.08) +1.21(+3.66) 0.11
seconds (SD)
Mean difference of theta value at —0.3(+0.8) —0.1 (+0.8) 0.74

NIH Toolbox Standing Balance
test (SD)

Mean difference at T25FW test,
seconds (SD)

+0.45(+£3.21) +1.07 (£3.17) 0.23

CLAD = cladribrine; FINGO = fingolimod; MRI= magnetic resonance imaging;
NEDA= non evidence of disease activity; 9HPT:Nine-Hole Peg Test;
T25FW=timed 25 foot walk;; SD=standard deviation.
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Fig. 1. NEDA-3 and NEDA-4 probabilities NEDA= No evidence of disease activity. NEDA-3 status is defined as the absence of relapses, new activity on brain MRI, and
disability progression. NEDA-4 meets all NEDA-3 criteria plus lack of brain atrophy.

Table 3
MRI and OCT outcomes.
Patients treated Patients treated P
with CLAD with FINGO value
Number of patients with PBVC 13 (41.93 %) 11 (37.93 %) 0.75
<0.4 %, nr (%)
Maintenance of NEDA4, nr ( %) 11 (35.48 %) 10 (34.48 %) 0.93
Mean difference in ICVF valuein ~ +0.003 (+0.01) +0.003 (£+0.02) 0.21
the corpus callosum (SD)
Mean difference in ODI value in +0.002 (40.01) +0.002 (40.02) 0.88
the corpus callosum (SD)
Mean difference in pRFNL, pm —1.6(+3.2) —1.3(+1.7) 0.31
(SD)
Mean difference in GCIPL, pm —1.6(+2.5) —0.7(+ 2.0) 0.32
(SD)

CLAD = cladribrine; FINGO = fingolimod; PBVC=Percentage brain volume
change; NEDA= non evidence of disease activity; ICVF=Intra-Cellular Volume
Fraction; ODI= Orientation Dispersion; pRNFL= peripapillary retinal nerve fiber
layer; GCIPL= ganglion cell layer + inner plexiform layer; SD=standard
deviation.

respectively. Mean disease duration was 7.7 (£ 9.2) and 9.4 (+£10) years
for CLAD and FINGO respectively, with a median EDSS at baseline of 1.5
(0-4.5 for CLAD group and 0-5.5 for FINGO group) for both groups.
Fifteen patients per cohort (30 in total), that is, 45.45 % in the CLAD
group and 46.88 % in the FINGO group, were treatment-naive. 39.4 % of

Delta GCIPL

-8 T

CLAD

FINGO

patients who initiated CLAD had MRI activity at baseline vs 62.5 % of
those who initiated FINGO (p = 0.06).

3.2. Clinical outcomes

Table 2 shows the main clinical outcomes. After 12 months, 81.8 %
of CLAD patients obtained NEDA-3 status compared to 71.9 % of FINGO
patients (p = 0.41). Only one patient treated with fingolimod had
disability progression, which was independent of relapse activity. The
percentage of patients free of relapse activity was 93.9 % and 100 %, for
CLAD and FINGO respectively. Two patients relapsed under CLAD (one
had a relapse 3 days after the start of therapy -with subsequent persistent
MRI activity-, while the other relapsed after 258 days). 81.8 % of CLAD
patients was free of MRI activity versus 75 %, in the FINGO group. Mean
time to MRI activity was 160 days and 229 days, respectively. Kaplan-
Meier figures related to NEDA-3 loss are depicted in Fig. 1.

CLAD patients exhibited a minimal increase of 0.45 s (+ 3.21) in
T25FW compared to 1.07 (£ 3.17) seconds for the FINGO group. Simi-
larly, both groups demonstrated a slight reduction of 0.3 (+ 0.8) and 0.1
(+ 0.8) in the theta value at the NIH Toolbox Standing Balance Test over
12 months. Regarding 9-HPT, we observed a reduction of 0.51 s (+ 3.08)
in CLAD patients and an increase of 1.21 s (+ 3.66) in FINGO patients.
These longitudinal changes were not statistically significant and did not
differ between study groups.

Delta pRNFL

CLAD FINGO

Fig. 2. OCT metrics changes pRNFL= peripapillary retinal nerve fiber; GCIPL= ganglion cell + inner plexiform layers.
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Fig. 3. NODDI microstructural changes within the corpus callosum ODI= Orientation Dispersion Index. ODI quantifies the dispersion of neural fiber orientations in a
brain region, indicating how fibers align or spread; ICVF= Intra-Cellular Volume Fraction. ICVF measures the volume occupied by cellular structures in brain tissue.

3.3. Brain volumes and NEDA-4 status

The percentage of patients with PBVC <—0.4 % was 41.9 % (13
patients) and 37.9 % (11 patients), respectively. The number of patients
who maintained NEDA-4 at 12 months was 11 for CLAD patients and 10
for FINGO patients (Fig. 1 and Table 3).

3.4. OCT

Retinal thinning over FU was similar between patients treated with
cladribine (pRNFL: —1.6 + 3.2 pm; GCIPL: —1.6 £ 2.5 pm) and fingo-
limod (pRNFL: —1.3 £ 1.7 pm; GCIPL: —0.71 + 2 pm; Table 3). Fig. 2
reports the delta of GCIPL and pRNFL over 12 months of the two
treatment groups.

3.5. Microstructural integrity of the corpus callosum

We observed a substantial stability ICVF and ODI measures within
the corpus callosum; ICVF increased by 0.003 in both groups, while ODI

increased by 0.002 in both groups. Fig. 3 reports representative ICVF
and ODI maps from 2 patients, with the mean values within the corpus
callosum of the study groups at baseline and after 12 months.

3.6. Persistence on therapy and adverse events

29/33 (87 %) of CLAD patients did not discontinue therapy versus
30/32 (93 %) of FINGO patients. For CLAD patients, therapeutic switch
occurred in 3 cases due to lack of efficacy, and in one case due to the
detection, shortly before starting the second cycle of cladribine, of
thyroid carcinoma, for which the patient was switched to natalizumab. 2
patients discontinued fingolimod due to lack of efficacy. No additional
adverse events related to the two drugs were observed.

4. Discussion
In this study, we provide evidence of the early effectiveness of cla-

dribine and fingolimod in a real-life population of MS patients. Our data
confirm and extend previous works, indicating that one course of
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cladribine has a comparable clinical efficacy with daily treatment with
fingolimod. 82 % of cladribine treated patients and 72 % of fingolimod
treated patients achieved complete disease control according to the
NEDA-3 definition, with only 2 relapses occurring in the CLAD group
over the first 12 months. Of interest, no differences were noted in
quantitative clinical measures of manual dexterity, walking speed and
balance between the two study groups, with an overall stabilization of
all parameters. Incorporating brain atrophy as an outcome measure, we
found that 35.5 % of CLAD patients and 34.5 % of FINGO patients
achieved NEDA-4 status over the first 12 months. These results are
encouraging considering that, since no re-baseline MRI was performed
in this study, some patients with pathologic brain atrophy (<—0.4 % of
percentage brain volume change) might have experienced a pseudoa-
trophy effect (De Stefano and Arnold, 2015), consisting in a reduction of
brain volume due to oedema resolution. To this regard, it is interestingly
to note that one course of cladribine was equivalent to continuous fin-
golimod in controlling the retinal thinning assessed by OCT, which has
been associated to neurodegeneration and brain volume loss
(Gordon-Lipkin et al., 2007). Altogether these results suggest that cla-
dribine and fingolimod are able to induce a rapid control of the in-
flammatory activity in active MS patients, with a potential
neuroprotective effect.

We also analyzed the early effect of the DMTs on the microstructural
properties of the corpus callosum, which has proposed as a biomarker
for reparative studies (Caverzasi et al., 2023). Using NODDI, an
advanced diffusion MRI model, we found an overall stabilization of ODI
and ICVF, two metrics reflecting the organization and the volume of
neurons and oligodendrocytes in the WM. Again, these results suggest
that one course of cladribine is equivalent to continuous fingolimod
treatment in preserving WM microstructural integrity in MS patients.

The multimodal approach adopted in this study allows for the
simultaneous evaluation of various critical aspects of DMTs for MS,
including the speed of action, the intensity of their immunosuppressive
effects, and their ability to mitigate neuronal damage. We have
demonstrated that a single course of an inductive oral therapy exerts
similar effects on MS pathology in terms of rapidity and intensity as a
continuous sequestering agent.

The primary limitation of this study is its uncontrolled design and
small sample size. Despite the well-balanced clinical and MRI charac-
teristics and demographics between the two patient groups, the slightly
higher proportion of inflammatory MRI activity in fingolimod-treated
patients prior to treatment initiation could have influenced the
slightly lower rates of NEDA-4 in this group. While the small sample size
may limit the generalizability of our clinical results, they are consistent
with larger real-world experiences.
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