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ABSTRACT

Based on the results of the pivotal CLARITY
study, cladribine tablets were approved for use
in the European Union in 2017 as a high-effi-
cacy therapy for highly active relapsing-remit-
ting multiple sclerosis (MS). Cladribine tablets
are used as an induction therapy: half of the
total dose is given in year 1 and the other half in
year 2. In the CLARITY Extension trials,
repeating the dose routinely in years 3 and 4,
was not associated with significantly improved
disease control. However, there is very limited
evidence on how to manage people with MS

(pwMS) beyond year 4, which is increasingly
important because more and more patients are
now C 4 years after cladribine treatment. Over-
all, postapproval data show that treatment with
two cladribine cycles effectively controls disease
activity in the long term. However, there is
general agreement that some pwMS with sub-
optimal response could benefit from retreat-
ment. This study reviews the practical aspects of
using cladribine tablets, summarizes the evi-
dence from clinical trials and real-world studies
on the safety and efficacy of cladribine, and
proposes a treatment algorithm developed by
expert consensus for pwMS previously treated
with cladribine. In brief, we propose that addi-
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tional courses of cladribine tablets should be
considered in patients with minimal (no relap-
ses, 1–2 new lesions) or moderate (1 relapse, 3–4
new lesions) disease activity, while significant
disease activity ([ 1 relapse,[3 new lesions) or
progression should warrant a switch to another
high-efficacy treatment (HET). More evidence is
needed to improve the treatment guidelines for
pwMS who previously received cladribine.

Keywords: Multiple sclerosis; Cladribine
tablets; Retreatment; Recommendations

Key Summary Points

The currently approved dose of cladribine
tablets is given in two cycles (year 1 and year
2), and routine retreatment in years 3 and 4
does not significantly improve disease
control

Little evidence is available to provide
guidance on how to manage cladribine-
treated people with multiple sclerosis
(pwMS) beyond year 4

A panel of eight experts in multiple sclerosis
used a Delphi approach to develop a
treatment algorithm for cladribine-treated
pwMS

Based on expert consensus, we propose that
retreatment with cladribine tablets should
be considered in pwMS with minimal or
moderate disease activity, while those with
significant disease activity should be
switched to another highly active disease-
modifying agent

INTRODUCTION

Multiple sclerosis (MS) is the most common
chronic inflammatory disease of the central
nervous system, affecting 2.8 million people
worldwide [1, 2]. Although Southeast European
countries have been considered to have a

moderately high prevalence of MS, recent data
indicated a significant increase in disease
prevalence in this region. In Croatia, the
prevalence of MS is estimated at 144 per
100,000 [3]; in Serbia, at 136 per 100,000 [2]; in
Hungary, at 127 per 100,000 [4]; and in Slove-
nia, at 148 per 100,000 [5]. The exact cause of
MS remains unclear, but the pathogenesis is
known to involve acute and chronic (‘‘smol-
dering’’) neuroinflammation and various neu-
rodegenerative mechanisms that lead to
neuroaxonal damage [6, 7]. Although MS is an
incurable disease, numerous disease-modifying
treatments (DMTs) are available for people with
MS (pwMS) with active disease, which is defined
by relapses and/or appearance of new lesions on
neuroimaging. All approved DMTs reduce the
likelihood of relapses, and accumulating evi-
dence shows that some DMTs may slow disease
progression [8]. Most DMTs are used chronically
as maintenance therapy, while selected treat-
ments are given for a limited period as induc-
tion therapy, such as hematopoietic stem cell
transplantation, alemtuzumab, and cladribine.
Induction therapies are also referred to as
immune reconstitution therapies (IRTs) because
they cause an initial immune depletion, which
is followed by a gradual regeneration of the
immune system that is less likely to mount an
autoimmune response [9]. While the risk asso-
ciated with IRTs is increased in the short term,
these treatments might be more effective in
early disease control compared with an escala-
tion strategy with maintenance treatments in
pwMS with poor prognostic factors [10].
Although IRTs are considered high-efficacy
therapies and lead to long-lasting disease con-
trol in most pwMS, there are limited data for
pwMS on IRTs who experience disease activity
and/or progression during follow-up.

The experience with alemtuzumab is longer
than that with cladribine tablets. In the 4-year
extension of CARE-MS I and II studies, 20–29%
of pwMS received a third course, and 4–13%
received a fourth course of alemtuzumab,
without an effect on the safety profile and with
reduced relapse rates, magnetic resonance
imaging (MRI) activity, and disease progression
[11]. The median interval between the second
and third courses of alemtuzumab was
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approximately 2 years. In the CLARITY Exten-
sion trial of cladribine tablets, no benefit was
shown for routine retreatment with additional
cladribine cycles in years 3 and 4. However,
there are no data showing what happens in this
subset of pwMS after year 4 or whether addi-
tional cladribine cycles after year 4 in those
with active disease offer an additional benefit.
Because of these gaps and the fact that many
pwMS in Southeast Europe are currently enter-
ing year 4 since starting cladribine treatment,
the aim of this article was to provide a position
statement on the management of pwMS treated
with cladribine tablets in Southeast Europe.

CLADRIBINE: BACKGROUND
AND PRACTICAL CONSIDERATIONS

Cladribine is a nucleoside analogue of deox-
yadenosine, and it is phosphorylated intracel-
lularly to an active, toxic drug. Lymphocytes are
particularly susceptible to cladribine-induced
cell death because they have a low capability to
dephosphorylate activated cladribine [12].
Because cladribine depletes primarily lympho-
cytes, it has been termed a selective IRT: the
greatest depletion is seen for CD19 ? B cells,
while the depletion of CD4 ? or CD8 ? T cells
and CD16 ? /CD56 ? NK cells is less pro-
nounced [13].

Cladribine tablets (Mavenclad�) are
approved for adult pwMS with highly active
relapsing MS as defined by clinical or imaging
features. This definition includes people with
secondary progressive MS who have superim-
posed relapses [11]. Cladribine tablets are used
at a cumulative dose of 3.5 mg/kg given in two
cycles separated by 12 months. In the pivotal
placebo-controlled CLARITY study, cladribine
tablets (3.5 mg/kg) reduced the annualized
relapse rate by 86%, the risk of sustained dis-
ability progression by 33%, and the number of
gadolinium-enhancing (Gd ?) lesions by 86%
[14].

Oral cladribine is approved for use in pwMS
with highly active disease. While the definition
of highly active disease is still debatable (Euro-
pean Committee for Treatment and Research in
Multiple Sclerosis and American Academy of

Neurology expert panels have not reached a
consensus so far [15]), clinicians need guidance
for everyday practice. Sorensen et al. [16] pro-
posed the following definition of highly active
disease:

1. Treatment-naı̈ve patients: 1 prior clinical
relapse in the last year AND evidence of
subclinical MRI activity (Gd ? or new or
enlarging T2 lesions) in a patient with poor
prognostic factors (clinical, MRI, or
biomarkers) OR two or more clinical
relapses in the last year, with or without
MRI activity

2. Patients who previously used DMTs: one
prior clinical relapse in the last year with
subclinical MRI activity (Gd ? or new or
enlarging T2 lesions) OR two prior clinical
relapses in the last year without MRI activ-
ity OR C 1 Gd ? lesions or C 2 new or
enlarging T2 lesions in the last 12 months.

In addition to pwMS with highly active dis-
ease, high-efficacy therapies, such as cladribine,
should be considered in patients with poor
prognostic indicators of future disability, such
as older age, male sex, greater disability at
baseline, early cognitive impairment, high T2
lesion load at baseline, high concentrations of
neurofilament light chain, infratentorial type of
the first relapse, and numerous infratentorial or
spinal lesions [15].

Pregnancy and family planning are impor-
tant considerations when starting any DMTs,
including oral cladribine. Cladribine might be
advantageous for pwMS who plan to have
children because it is given as an induction
therapy and no maintenance is needed (no
need to discontinue treatment during preg-
nancy). Previous studies showed that the risk of
relapse is reduced during pregnancy, but it
increases in the postpartum in women with MS.
There is evidence that the use of high-efficacy
DMTs (natalizumab, fingolimod) before preg-
nancy is associated with an increased risk of
relapse during pregnancy, likely due to rebound
disease activity after treatment discontinuation
[17]. The mechanism of action of cladribine in
relapsing MS suggests that the relapse risk
should be decreased below pretreatment levels
both during pregnancy and in the postpartum
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period. However, this hypothesis should be
tested in future studies. Pregnancy is considered
safe 6 months or later after the last dose of
cladribine (for female pwMS and for female
partners of male pwMS). However, cladribine is
contraindicated in pregnancy and during
breastfeeding.

Apart from a new perspective on family
planning, oral cladribine provides other benefits
to pwMS, such as a lower treatment burden
(only 2 cycles, no need for injections or chronic
use), a lower monitoring burden, and improved
adherence [18]. In a cohort study of pwMS from
the UK, treatment durability at 2 years for
cladribine exceeded 90%, which was the highest
of all oral DMTs studied [19].

CLADRIBINE: POSTAPPROVAL DATA

The available postapproval data showed that
cladribine effectively controls disease activity.
In the CLASSIC-MS study, pwMS exposed to
cladribine during the CLARITY or CLARITY
Extension trials were less likely to require an
ambulatory device at a median follow-up of
10.9 years compared with those exposed to
placebo [20]. Registry data from a real-world
setting also confirmed the sustained effect of
oral cladribine. In Italy, 57% of pwMS remained
relapse free for 5 years since the last cladribine
dose [21]. In another study from Italy, nearly
two-thirds of pwMS had no evidence of disease
activity (NEDA-3) at 2 years since the start of
treatment with cladribine tablets [22]. In Fin-
land, 84% of pwMS remained relapse free for a
median of 19 months since the last dose [23]. In
Australia, approximately 80% of pwMS did not
experience disease progression, and 65% were
relapse free for 2 years after the last cladribine
dose [24]. In an MSBase registry study, cladrib-
ine was associated with lower relapse rates
compared with other oral DMTs (fingolimod,
teriflunomide, dimethyl fumarate) during a
median of 11 to 13 months [25]. A study from
two tertiary centers from Germany reported
that treatment with cladribine tablets substan-
tially reduced relapse rates and the accumula-
tion of T2 lesions, particularly in treatment-
naı̈ve pwMS [26].

SAFETY

As with all induction therapies, the adverse
reactions of oral cladribine are ‘‘front loaded,’’
that is, occur close to active treatment. The risk
decreases steadily with time after treatment
completion. The mechanism of action of
cladribine is lymphocyte depletion, which
manifests clinically as lymphopenia. An analy-
sis of pooled data from the CLARITY, CLARITY
Extension, and PREMIERE trials showed that the
median absolute lymphocyte count returned to
a normal range 30 weeks after the last cladribine
dose [27]. Although most pwMS have lym-
phopenia during cladribine treatment, the
overall risk of infection was similar as that in
the placebo arm, except for herpes zoster, which
was more common in the cladribine arm [28].
After treatment, pwMS with grade 3 or 4 lym-
phopenia must be closely monitored for symp-
toms of infection [20]. Prophylaxis for herpes
zoster should be recommended in pwMS with
grade 4 lymphopenia and in those with grade 3
lymphopenia who are also immunocompro-
mised [20].

Before starting cladribine, active and latent
infections must be excluded. Screening for
infection is needed to rule out hepatitis B and C,
tuberculosis (ELISpot or QuantiFERON), HIV,
and varicella zoster virus [12]. An assessment for
human papilloma virus (cervical smear test,
screening for cutaneous warts) and a syphilis
test may be considered according to local
guidelines [28].

A review of vaccinations is recommended,
and vaccinations should be done according to
local guidelines. All pwMS without humoral
response should be vaccinated against varicella
zoster virus before starting cladribine [16].
Cladribine tablets should not be initiated
within 4–6 weeks after vaccination with live or
attenuated live vaccines. If an inactivated
component vaccination is essential for the
patient, clinicians should wait for lymphocyte
levels to return to the normal range. An
advantage of cladribine, as opposed to mainte-
nance immunosuppressive therapies, is that
vaccinations can be resumed after immune
reconstitution. An expert panel recommended
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that all pwMS should be vaccinated against
coronavirus disease 2019 (COVID-19) as soon as
possible, including those with a previous infec-
tion [29]. However, cladribine treatment should
be started without delay when vaccination
against COVID-19 is not possible because the
risk of disease worsening seems to be greater
that that of infection [29]. The available evi-
dence suggests that pwMS on cladribine treat-
ment do not have an increased risk of severe
COVID-19 [30].

In the pivotal CLARITY study, the risk of
malignancy was greater in the cladribine group
than in the placebo group [31]. However, this
difference could be because the risk in the pla-
cebo group (no cancer cases) was lower com-
pared to that in the general population. The risk
of malignancy in the cladribine group was
similar to that observed in the placebo groups in
phase 3 trials of other DMTs [31]. Moreover, an
analysis of pooled data from the CLARITY,
CLARITY Extension, ORACLE MS, and PRE-
MIERE trials showed that the overall incidence
rate of malignancy was not significantly differ-
ent between cladribine and placebo [32].

When starting oral cladribine in pwMS who
had previously used DMTs, clinicians must
consider various factors to minimize the risk for
the patient. For example, when switching from
natalizumab, a thorough clinical and neu-
roimaging evaluation should be done to
exclude progressive multifocal leukoen-
cephalopathy [28]. In pwMS who had used
DMTs associated with lymphopenia (fin-
golimod, dimethyl fumarate, anit-CD20 mono-
clonal antibodies), a washout period should be
allowed for lymphocyte repopulation [28]. A
rapid elimination protocol should be used in
pwMS receiving teriflunomide because sponta-
neous clearance of this drug can take up to
2 years [33]. Starting cladribine tablets after
alemtuzumab requires a washout period of at
least 12 months [34]. Although starting oral
cladribine in pwMS who previously received
first-line injectable DMTs (interferons beta,
glatiramer acetate) is considered safe, these
drugs can rarely cause adverse reactions that are
contraindications to cladribine use, such as
lymphopenia and liver or kidney damage [16].
With numerous DMTs approved for use in

patients with relapsing MS, starting cladribine
in already treated pwMS might be complex, and
it seems unfeasible to provide guidance for
every possible clinical scenario. We suggest that
expert advice should be sought from centers
with the greatest experience in oral cladribine
use in unusual cases.

The monitoring of pwMS receiving oral
cladribine includes clinical, neuroimaging, and
laboratory evaluations. Disability assessment
and brain MRI should be done at baseline, at 12
and 24 months, and then annually. The lym-
phocyte count should be measured before each
treatment cycle (years 1 and 2) and at months 2
and 6 in each treatment year [12]. The lym-
phocyte count must be[1000 cells/mm3 before
the first treatment cycle and [ 800 cells/mm3

before the second cycle. The monitoring in the
first 2 years of treatment is similar to that for
most DMTs, but after this period, the monitor-
ing burden for most pwMS who had received
cladribine is lower compared with that for
pwMS who had received other DMTs.

CLADRIBINE TABLETS BEYOND
YEAR 4

Currently, there are no relevant data to support
the routine administration of additional treat-
ment cycles to all pwMS. In the CLARITY
Extension trial [35], the administration of
another two cycles of cladribine in years 3 and 4
did not improve clinical or neuroimaging out-
comes compared with placebo. NEDA-3 was
observed in approximately 30% of pwMS in
both groups during years 3 and 4 [36], and [
70% of pwMS in both groups did not reach 3- or
6-month confirmed disability progression by
year 5 [37]. Currently, there is no evidence on
the use of cladribine in relapsing MS beyond
years 3 and 4, with the CLARITY Extension trials
investigating the longest treatment schemes so
far.

In an observational study among 41 pwMS
who were followed for up to 20 years, subcuta-
neous cladribine at a cumulative dose exceeding
that of the approved dose of oral cladribine was
associated with stable disease and a favorable
safety profile [38].
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However, the growing experience with
cladribine treatment and data for other IRTs,
such as alemtuzumab, suggest that selected
pwMS could benefit from retreatment [39].
Further follow-up of pwMS and dedicated clin-
ical trials are needed to justify cladribine
retreatment in years 3 and 4.

A longer postapproval experience with
alemtuzumab (vs. cladribine tablets) may pro-
vide some guidance on when to retreat pwMS
who have already received the full treatment
course with an IRT. In the 4-year CARE-MS
extension trial,[20% of pwMS received one or
more additional courses of alemtuzumab (3 or
more in total) because of disease activity [11].
Data from real-world studies including pwMS
who received additional alemtuzumab courses
as needed showed that about 30–65% of pwMS
are free from disease activity [40]. There is evi-
dence that pwMS with active disease despite
additional alemtuzumab courses show a limited
reduction in CD4 ? T cells [41], which are typ-
ically depleted after alemtuzumab [42]. How-
ever, alemtuzumab also depletes B cells,
although with a hyperrepopulation of these
cells 6 to 12 months after infusion, which could
explain the autoimmune adverse reactions of
alemtuzumab [43]. Cladribine selectively
depletes central memory T cells and memory B
cells. However, although a mild hyperrepopu-
lation of maturing B cells is observed after
cladribine treatment, there are no autoimmune
adverse reactions [44].

The evaluation of cladribine’s efficacy is
essential to decide whether to continue with
another cladribine cycle, wait for response, or
switch to another treatment. Sorensen et al. [16]
suggested that pwMS without improvement or
with worsening disease activity in years 1 or 2
are candidates for another high-efficacy DMT. A
recent expert opinion paper from Germany
proposed six patterns of treatment response to
cladribine and provided clinical guidance for
each [39, 45]. These patterns are described
below:

1. Optimal responders: pwMS who are
stable during the 2 treatment years and

then at least up to year 4. These pwMS do
not need additional DMTs. Most pwMS are
expected to be in this category.

2. Delayed responders: pwMS with moderate
disease activity during year 1. These pwMS
should continue with the second cycle and
should not be switched to other DMTs.

3. Nonresponders: pwMS with substantial dis-
ease activity (severe relapse or C 2 relapses)
or progression (by C 1 Expanded Disability
Status Scale [EDSS] point) detected at
3 months to 1 year. In particular, this cate-
gory includes pwMS who show greater
disease activity than before cladribine treat-
ment. These pwMS should be switched to
another high-efficacy DMT.

4. Temporary responders: pwMS with
stable disease in year 1 and moderate
disease activity late in year 2. These pwMS
might benefit from additional cladribine
treatment, which could include one or two
additional cycles as in the CLARITY Exten-
sion study. The fourth treatment cycle
could be delayed until year 5 if the disease
becomes active again.

5. Mid-term responders: pwMS without dis-
ease activity in years 1 and 2, but with
reappearance of substantial disease activity
in years 3 or 4. These pwMS should receive
additional treatment cycles with cladribine
or be switched to another DMT.

6. Sustained responders: pwMS without dis-
ease activity up to year 4. From year 5, a
third cladribine cycle could be given with
reappearance of substantial disease activity
or as a ‘‘prophylactic’’ course at the begin-
ning of year 5. Retreatment with cladribine
seems to be particularly justified in these
pwMS because of the efficacy in years 1–4.
Alternatively, treatment could be de-esca-
lated to a maintenance DMT at the begin-
ning of year 5. Sorensen et al. [16] proposed
that pwMS without disease activity in years
3 and 4 or beyond should not be switched
to another DMT.

German and Spanish experts suggest that
pwMS with substantial breakthrough disease
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after year 4, defined as a severe relapse requiring
plasmapheresis, inflammatory activity on MRI
(e.g., C 3 Gd ? lesions or C 5 new T2 lesions),
or relapse-related disease worsening should be
switched to another high-efficacy DMT [45, 46].

The above classification seems useful in var-
ious clinical scenarios, but—as the authors
pointed out themselves—retreatment with oral
cladribine should be done as part of a prospec-
tive clinical trial [39].

METHODS

In November 2021, a panel of eight neurologists
convened a virtual meeting. The aim of the
meeting was to reach a consensus on the best-
practice approach to the management of
cladribine-treated pwMS beyond year 4. Based
on the current literature, guideline recommen-
dations for MS treatment [47, 48], and conclu-
sions from the meeting, we propose an
algorithm for the management of pwMS treated
with cladribine tablets. A consensus on each
recommendation was achieved using the Del-
phi method to minimize bias that can be
introduced by group dynamics or dominant
personalities. The Delphi method involves
anonymous voting, facilitated discussions,
group feedback, and statistical analysis of
responses [49].

The online Delphi survey was designed to
include two rounds. Round 1 consisted of eight
recommendations formulated by three mem-
bers of the panel (MH, JD, GBH). All members of
the panel were asked to evaluate the recom-
mendations. The Delphi survey was designed
using SurveyMonkey (https://www.
surveymonkey.com/) and distributed electroni-
cally with personalized links via email. During
the process, all responses were anonymized.
Participants were asked to rate the extent to
which they agreed with each recommendation,
with the following response options: 1, strongly
agree; 2, agree; 3, neither agree nor disagree; 4,
disagree; 5, strongly disagree; 6, other. The last
option provided the possibility to enter any
comments. Based on the responses received, the
recommendations were revised, and the same
process was repeated. For this Delphi survey, the

general consensus level was set a priori to be
80% of the answers ‘‘strongly agree’’ or ‘‘agree.’’
The Delphi survey was conducted on September
21–26, 2022. In both rounds, the survey was
completed by all participants. Ethics committee
approval was not required to prepare this posi-
tion statement, which was based on previously
published evidence.

POSITION STATEMENT

The proposed algorithm for the management of
pwMS treated with cladribine tablets is shown
in Fig. 1. Evidence from the CLARITY Extension
trial indicated that relapses and disability pro-
gression occurred in 24.4% and 27.6% of par-
ticipants, respectively, during years 3 and 4 of
the trial. On the basis of these data, we recom-
mend the following:

1. It is of utmost importance to follow pwMS
who start treatment with cladribine tablets
at least annually. Minimum follow-up
should include relapse, EDSS, brain MRI,
and lymphocyte count assessment at 2 and
6 months after each cycle. If feasible, addi-
tional tests such as the symbol digit modal-
ity test, 9-Hole Peg Test (9-HPT), and Timed
25-Foot Walk (T25-FW) test, should be
performed annually.

2. In the case of disease activity and/or pro-
gression between the first and the second
cycle of treatment with cladribine tablets, it
is recommended to continue with the sec-
ond cycle unless significant disease activity
or progression occurs, in which case switch-
ing to another high-efficacy therapy (HET)
with a different mode of action (MOA)
should be considered. Factors such as preg-
nancy planning, comorbidities, and previ-
ous DMTs should be considered in the final
decision. Furthermore, rebaselining of the
MRI (3–6 months after the 1st cycle) should
be performed when considering MRI
activity.

3. During years 2–4, for pwMS who completed
two cycles of cladribine tablets, if there is no
disease activity and progression, we recom-
mend annual clinical and MRI follow-up,
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without additional treatment with cladrib-
ine tablets or other DMTs.

4. During years 2–4, if minimal disease activity
is present, we recommend continuing
annual follow-up or considering additional
cycle(s) of cladribine tablets. In the case of
significant disease activity or disease pro-
gression, switching to another HET with a
different MOA should be considered. Other
factors, such as the number of new lesions
on MRI, the severity of relapse, pregnancy
planning, comorbidities, and previous
DMTs, should be considered in the final
decision.

There are no data from clinical trials on the
management of pwMS treated with cladribine
tablets beyond year 4. We formulated our rec-
ommendations based on the expert opinion of
the authors, published real-world studies, and
German and Spanish expert opinion
statements.

1. Beyond year 4, if there is no disease activity
and progression, we recommend annual
clinical and MRI follow-up, without addi-
tional treatment with cladribine tablets or
other DMTs. If feasible, additional tests,
such as the symbol digit modality test,
9-HPT, and T25-FW test, should be per-
formed annually.

Fig. 1 Proposed algorithm for the management of people
with multiple sclerosis treated using cladribine tablets. *If
significant disease activity or progression occurs in between
two cycles, consider switching to another HET with
different MOA. Disease activity: relapse or new/enlarging

T2 lesions. Disease progression: 6-month confirmed
increase in EDSS by 1.5 points for baseline EDSS = 0,
or an increase in EDSS of 1 point for baseline EDSS[ 0,
or an increase in EDSS by 0.5 point for baseline
EDSS[ 5.0
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2. Beyond year 4, if there is minimal disease
activity (defined as 1–2 new T2 lesions), we
recommend continuing annual follow-up
or considering additional cycle(s) of cladrib-
ine tablets. Factors such as pregnancy plan-
ning, comorbidities, and previous DMTs
should be considered in the final decision.

3. Beyond year 4, if there is moderate disease
activity (defined as 1 relapse or 3 to 4 new
T2 lesions), we recommend administering
additional cycle(s) of cladribine tablets or
considering a switch to another HET. Other
factors, such as the site of lesions on MRI,
the severity of relapse, pregnancy planning,
comorbidities, and previous DMTs, should
be considered in the final decision.

4. Beyond year 4, if there is significant disease
activity defined as[1 relapse or[4 new
T2 lesions and/or disease progression,
switching to another HET with a different
MOA should be considered. Other factors,
such as pregnancy planning, comorbidities,
and previous DMTs, should be considered
in the final decision.

During the second round of the Delphi pro-
cess, all recommendations received ‘‘strongly
agree’’ or ‘‘agree’’ answers from all participants
(Fig. 2).

When interpreting this algorithm beyond
year 4, a cumulative effect of relapses or new T2
lesions on MRI must be considered. When there
is one new lesion on MRI in year 5 and another
in year 6, two new lesions should be counted
when considering whether to continue moni-
toring or prescribe additional cladribine cycles
or switch to another HET.

Based on the 2021 MAGNIMS-CMSC-NAIMS
consensus recommendations on the use of MRI
in pwMS, we did not incorporate Gd ? lesions
into the treatment algorithm because judicious
use of gadolinium-based contrast agents for
specific clinical purposes is recommended
instead of regular administration of gadolin-
ium-based contrast agents during every MRI
examination [50].

FUTURE DIRECTIONS

The premise for using selective IRT with
cladribine is that the two treatment cycles
should provide sustained control of disease
activity. However, in practice, there are pwMS
who show signs of disease activity after treat-
ment completion. Currently, there are limited
data to make evidence-based decisions. Overall,
the CLARITY Extension trial reported that

Fig. 2 Results of the Delphi survey

Neurol Ther (2023) 12:25–37 33



additional treatment cycles in years 3 and 4 did
not improve disease control. However, there is
reason to believe that a subset of pwMS might
benefit from retreatment with oral cladribine
(e.g., temporary responders, mid-term respon-
ders, and sustained responders). In this position
statement, we proposed an algorithm for the
management of pwMS treated with cladribine
tablets who experience disease activity and/or
progression beyond year 4 of treatment. We
expect that the proposed algorithm will be easy
to use in participating Southeast European
countries, but also in other regions where
treatment with cladribine tablets is reimbursed.
This position statement, however, was agreed
upon among panelists from eight countries and
therefore might be less applicable in other
healthcare systems. Furthermore, the algorithm
can serve as a document for negotiations with
payers to enable an early and unrestricted
treatment of pwMS. It should be noted that the
algorithm is based on the expert opinion of the
authors, and it gives the treating neurologist
and pwMS the freedom to follow an individu-
alized approach, depending on other specific
circumstances such as pregnancy planning,
comorbidities, or previous DMTs. Prospective
clinical trials are needed to collect good-quality
data to support the administration of oral
cladribine beyond year 4.
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40. Gabelić T, Barun B, Adamec I, Krbot Skorić M,
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Raspopović A, Duka Glavor K, et al. Treatment of
relapsing multiple sclerosis—recommendations of
the Croatian Neurological Society. Croat Med J.
2022;63:379–88.

49. Hsu CC, Sandford B. The delphi technique: making
sense of consensus. Pract Assess Res Eval. 2007;12:
1–8.

50. Wattjes MP, Ciccarelli O, Reich DS, Banwell B, de
Stefano N, Enzinger C, et al. 2021 MAG-
NIMS–CMSC–NAIMS consensus recommendations
on the use of MRI in patients with multiple scle-
rosis. Lancet Neurol. 2021;20:653–70.

Neurol Ther (2023) 12:25–37 37


	Treatment with Cladribine Tablets Beyond Year 4: A Position Statement by Southeast European Multiple Sclerosis Centers
	Abstract
	Introduction
	Cladribine: Background and Practical Considerations
	Cladribine: Postapproval Data
	Safety
	Cladribine Tablets Beyond Year 4
	Methods
	Position Statement
	Future Directions
	Acknowledgements
	References




