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Abstract: Natalizumab (NAT) was the first monoclonal antibody to be approved for the treatment
of relapsing-remitting multiple sclerosis (RRMS). While pivotal and postmarketing studies
have showed considerable and sustained efficacy of NAT in RRMS, the increasing incidence
of therapy-associated progressive multifocal leukoencephalopathy (PML), a brain infection
caused by the John Cunningham virus (JCV), is a risk associated with long-term therapy.
The risk for therapy-associated PML is highest in so-called “triple risk” patients. Therefore,
long-term NAT-treated, immunosuppressive-pretreated, and JCV antibody-positive patients
often discontinue NAT therapy. However, until now, it is not known which treatment strategy
should be followed after NAT cessation. Since disease activity returns to pretreatment levels,
or even above, within 4-7 months from the last infusion of NAT, patients who stop NAT are at
considerable risk of relapse and worsening of multiple sclerosis (MS)-related disability. Several
strategies have been applied to prevent the recurrence of disease activity after discontinuation
of NAT. Of these, bridging with intravenous methylprednisolone, and switching to glatiramer
acetate or interferon beta (IFN-beta) do not seem to be effective enough. More promising
results have been obtained in retrospective studies and case series with fingolimod (FTY), an
alternative escalation therapy for RRMS, although some patients have showed a severe disease
rebound after starting FTY treatment. The time interval between the discontinuation of NAT
and the start of FTY might affect the recurrence of disease activity. Long-term data about the
efficacy and safety of FTY treatment after cessation of NAT are urgently needed and should
be further investigated. Prospective studies are warranted, to optimize treatment strategies for
RRMS patients who discontinue NAT, especially because new therapies will be available in
the very near future.

Keywords: natalizumab discontinuation, switching, bridging, drug holidays, multiple
sclerosis

Natalizumab therapy and reasons

for discontinuation

Pivotal and postmarketing studies have shown considerable and sustained efficacy
of natalizumab (NAT) (Tysabri®, Biogen Idec, Inc., Weston, MA, USA) in relapsing-
remitting multiple sclerosis (RRMS) patients.!? The pivotal AFFIRM (NAT safety and
efficacy in RRMS) and SENTINEL studies (safety and efficacy of NAT in combination
with interferon beta-la [[FN-beta] in patients with RRMS) included around 2,000
patients.'? In the AFFIRM study, 942 RRMS patients were 2:1 randomized to receive
either NAT or placebo during follow-up. After 1 year, a 68% reduction of the adjusted
annualized relapse rate (ARR) was observed (P < 0.001). Disability progression

submit your manuscript
Dove

http:

Therapeutics and Clinical Risk Management 2013:9 361-369 361
© 2013 Havla et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution — Non Commercial (unported, v3.0)

Al License. The full terms of the License are available at http://creati fl /by-nc/3.0/. Non- ial uses of the work are permitted without any further
permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on
how to request permission may be found at: http://www.dovepress.com/permissions.php



http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/TCRM.S41552
mailto:joachim.havla@med.lmu.de

Havla et al

Dove

(3-month, confirmed by Extended Disability Status Scale
[EDSS]) was reduced by 42% (P < 0.001). Magnetic reso-
nance imaging (MRI) showed that outcomes associated with
inflammation (new or enlarging T2 hyperintense lesions;
development of gadolinium-enhancing [Gd+] lesions) were
significantly reduced in the active treatment group (T2
hyperintense lesions reduced by 83%; Gd+ lesions reduced
by 92%).! The second Phase I1I study (SENTINEL) included
1,171 RRMS patients, who were treated for at least 1 year
with IFN-beta (Avonex®, Biogen Idec, Inc.). All patients were
1:1 randomized to receive either additional NAT or additional
placebo during a follow-up period of 2 years. Combination
therapy with NAT reduced ARR by 55% (P < 0.001) and
reduced 3-month confirmed disability progression (EDSS)
by 24% (P < 0.05), over 2 years. MRI showed significant
reductions in outcomes associated with inflammation in the
combination therapy group (T2 reduced by 83%; Gd+ lesions
reduced by 89%).2

According to current clinical practice, most patients
receive NAT as second-line therapy, after prior treatment
with IFN or glatiramer acetate (GLAT) has been deemed
insufficient to suppress disease activity. The second group of
patients receiving NAT is represented by those who had very
high disease activity when they started NAT as their first-line
therapy. According to marketing data, 296,471 patient-years
of NAT exposure, in around 118,000 patients are currently
reported. (Data provided by Biogen Idec, Inc., August 2013,
formally released by Biogen Idec, Inc.). Increasing incidence
has been documented worldwide of therapy-associated pro-
gressive multifocal leukoencephalopathy (PML), a brain
infection caused by the John Cunningham virus (JCV).3 JCV is
widespread among healthy individuals. However, under NAT
treatment or intense immunosuppression, an opportunistic
infection of the brain can occur. To date, 395 cases of PML
have been reported: 131 cases in the USA, 232 in Europe, and
32 in the rest of the world. (Data provided by Biogen Idec,
Inc., August 2013, formally released by Biogen Idec, Inc.).
Ninety-two patients (23%) died due to PML disease. Because
the risk for PML increases especially in so called “triple risk”
patients (NAT treatment >2 years, immunosuppressive pre-
treatment and positive JC virus antibody status), long-term
NAT treated and JC-virus antibody positive patients often
discontinue NAT therapy.* The European Medicines Agency
(EMA) and FDA (US Food and Drug Administration) estab-
lished a risk management plan and recommended re-consent
of all patients treated with NAT for longer than 2 years. Part of
risk stratification was the development of a specific two-step
enzyme-linked immunosorbent assay (ELISA) to screen for

the presence of JCV antibodies.* With this assay, an analysis
of different cohorts showed a seroprevalence for anti-JCV
antibodies of around 50%—-60% in multiple sclerosis (MS)
patients.>® The seroconversion rate is believed to be about
2% per year. However, after introducing the second genera-
tion 2-step anti-JCV antibody assay, the numbers might be
higher (~3%—5%).3>>7 Currently, JCV antibody testing is
recommended every 6 months.® Regular MRI controls can
help to detect PML as early as possible.” Recently, Yousry
et al reported specific MRI patterns in 22 RRMS patients with
NAT-associated PML, which should help in early diagnosis.®
One of the most typical MRI features for PML was a subcorti-
cal lesion involving U-fibers (100% of cases in this cohort).
In general, vigilance for the occurrence of PML during NAT
treatment is necessary. Beside the PML risk, there are other
reasons for discontinuation of NAT treatment. In particular,
adverse events, such as hypersensitivity reactions, allergic
reactions, recurrent infections, hematologic abnormalities,
malignancies, pregnancy, or neutralizing antibodies against
NAT (NAT abs) can occur. The presence of NAT abs is asso-
ciated with a reduction of clinical and MRI efficacy. NAT
abs can be detected in 3%—12% of NAT-treated patients,
mostly during the first 6 months of therapy.'"'* Aside from
the well-known and commonly tolerated abnormal increase
of lymphocytes in the peripheral blood, another reason for
stopping NAT treatment can be hypereosinophilia.® Single-
case reports of lymphoma,'*'® or melanoma,'*?! leading to
discontinuation of NAT treatment have been reported. Further
reasons for stopping NAT therapy are treatment failure,?? and
secondary disease progression. Accidental pregnancy during
NAT therapy is still an exceptional occurrence;* usually, NAT
is stopped after confirmation of pregnancy.

There are no randomized controlled trials — or established
guidelines on “what to do after NAT therapy” — available
to date, for any of the reasons for discontinuation of NAT
therapy. In this review, previous experiences with discontinu-
ation of NAT are comprehensively discussed. Most data are
drawn from retrospective data analysis (level of evidence III
or IV). Further data from randomized controlled trials will
be available in the near future. We pay special attention to
so-called “drug holidays”, “bridging” therapies, and “switch-
ing” to the “platform” therapies: IFN-beta (Betaferon®,
Bayer Healthcare, Leverkusen, Germany; Extavia®, Novartis
Pharma, Basel, Switzerland; Avonex®, Biogen Idec, Inc.;
Rebif®, Merck Serono, Darmstadt, Germany) along with
GLAT (Copaxone®, Teva Pharma, Petah Tikva, Israel),
fingolimod (FTY) (Gilenya®, Novartis Pharma, Basel, Swit-
zerland), mitoxantrone (MIX) (Ralenova®, MEDA Pharma
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GmbH & Co. KG, Bad Homburg, Germany), and off-label
rituximab (MabThera®, Roche, Basel, Switzerland).

Drug holiday - natural course after

discontinuation of natalizumab

Because risk of PML increases with duration of NAT treat-
ment, a “drug holiday” option was proposed. Immunological
data suggested that sustained efficacy after discontinuation
of NAT treatment could be expected.?* However, from the
beginning, reports of recurrence, and of amplified rebound
of disease activity, caused controversy.>*2¢ In an early longi-
tudinal and serial cross-sectional study (N =23), Stiive et al
reported the immunologic, clinical, and radiologic status
of patients 14 months after cessation of NAT therapy.?
Biologic effects decreased over a 3—6 month period; the
majority of patients in this cohort were stable during follow-
up. Their decreased lymphocyte cell counts, and altered cell
ratios, had returned to normal values by 14 months after
discontinuation.?® In another study, Cree et al discussed the
effects of NAT discontinuation, with special attention to
relationships between pharmacokinetic, pharmacodynam-
ics, and MRI measurements.”’” RRMS patients (N = 175),
treated with NAT for at least 1 year, were included in data
analysis. Four months after NAT discontinuation, lympho-
cyte counts, alpha4-integrin saturation, soluble vascular
cell adhesion protein, and CD49d expression returned to
normal; in 77% of patients, no NAT treatment-associated
changes were documented. In contrast with the data from
Stiive et al, the earliest-detected Gd+ lesions were found
at 3 months from the last infusion of NAT. The authors
concluded, on an individual patient basis, that Gd+ lesions
did not appear until pharmacodynamic markers returned
to the levels found in untreated patients. Moreover, Cree
et al reported a relationship between Gd+ lesion appearance
and alpha4-integrin saturation, measured 4 weeks earlier:
the risk of Gd+ lesions increased with less than 70% satu-
ration of alpha4-integrin.?” Several clinical reports have
showed consistent recurrence of disease activity between
4-7 months following NAT discontinuation, and concluded
that “drug holidays”, without commencing alternate therapy
for MS, could not be recommended.?-3? This received spe-
cial notice recently, after a lethal RRMS relapse after NAT
withdrawal was reported.** Until now, the largest cohort
to be retrospectively analyzed was provided by O’Connor
et al.?’ Clinical relapses and Gd+ lesions were analyzed over
an 8-month period from February 2005, in which patients
from the AFFIRM, SENTINEL and GLANCE (glatiramer
acetate and natalizumab combination evaluation) studies

were suspended voluntarily from NAT dosing. A total of
1,866 patients were enrolled in this meta-analysis. Shortly
after interruption of NAT therapy, recurrence of disease
activity was seen, and peaked between 4—7 months. Return
of disease activity was documented regardless of whether
the patient received a platform therapy for MS. A rebound
phenomenon was not observed.”” The RESTORE study
(arandomized, partially placebo-controlled study to evalu-
ate the effect on MS disease activity of a 24-week inter-
ruption in NAT treatment) showed that in 167 out of 175
randomized patients, disease activity began after 12 weeks
and peaked at around 16 weeks after discontinuation of
NAT. The recurrence of disease activity was regardless of a
following “drug holiday” (disease activity in 7/41 patients),
“bridging” therapy (methylprednisolone, disease activity in
8/52 patients), or “switch” to an alternative treatment option
with either GLAT (disease activity in 4/15 patients) or IFN
(disease activity in 4/14 patients).’®> None of the patients
who continued NAT treatment showed any MRI evidence
of new disease activity, and only two of 45 patients had a
clinical relapse. In patients who switched to GLAT or IFN,
eight of 15 patients, and one of 14 patients, respectively,
showed either one new Gd+ lesion of larger than 0.8 cm’,
or two or more new Gd+ lesions of any size, as determined
by the central reader. In the multicenter prospective obser-
vational TY-STOP (Tysabri discontinuation study after the
24th natalizumab administration) study, 88 clinically and
radiologically stable RRMS patients under NAT treatment
were included. Preliminary data analysis showed that, in
the first year after NAT discontinuation, 35% of patients
had at least one relapse.** Vellinga et al reported 21 patients
after discontinuation of NAT therapy. Interestingly, during
follow-up, the median ARR was lower than it was pretreat-
ment (ARR before: 1.15 versus ARR after: 0.73), but an
increase in the number of active lesions was found, com-
pared against an interval before NAT therapy.?® In contrast
to the large meta-analysis from O’Connor et al,”® several
patients have been reported with severe relapses, with MRI
showing unusually widespread lesions after withdrawal
of NAT.**3¢ One explanation for this severe recurrence of
disease activity could be the occurrence of an immune
reconstitution inflammatory syndrome (IRIS).?%3¢ Lenhard
et al described a patient who developed dramatic clinical
and radiologic worsening after cessation of NAT. Several
features of this case resemble IRIS.* A very similar case
was reported by Papeix et al.’” In this report dramatic clini-
cal and radiological worsening following plasma exchange
therapy (PLEX) was shown, they proposed PLEX aggra-
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vated IRIS-like phenomena following NAT discontinua-
tion by accelerating NAT clearance and increasing CNS
inflammation.>” Based on the above-discussed data, “drug
holiday” cannot be recommended.

Bridging therapy — monthly pulsed

intravenous methylprednisolone
Strategies have been advocated to reduce the recurrence
of disease activity after cessation of NAT treatment, and
before commencing any subsequent “bridging” therapy.
One option is intermittent therapy with methylprednisolone.
Borriello et al reported an open-label observational study of
pulsed IV (intravenous) methylprednisolone in 23 patients
who had discontinued NAT.* Despite monthly treatment with
IV methylprednisolone (1 g), seven patients (30%) showed
paraclinical disease activity, with active inflammation seen
in brain MRI, and four patients (17%) experienced a clini-
cal relapse between 60—143 days following discontinuation
of NAT. In two patients, relapses showed possible signs of
rebound effect, with dramatic return of disease activity and
the appearance of multiple, widespread, contrast-enhancing
lesions.*® A further prospective observational study was
reported by Magraner et al.** After NAT discontinuation, a
bridging therapy of 1 g IV methylprednisolone, a day monthly,
for 3 months, was initiated for 18 patients. After 3 months,
this treatment was followed by GLAT therapy. Clinical and
paraclinical analyses revealed a stable disease course, without
signs of clinical or radiological disease activity, in all patients
at 3 months. Within 6 months, 16.6% of patients had experi-
enced a clinical relapse, and 55.5% showed Gd+ lesions on
brain MRI. Follow-up was performed for 10 months (mean)
(range: 6—18 months). The authors concluded that bridging
treatment with monthly prednisolone, followed by GLAT,
prevents rebound, or overshooting recurrence of disease
activity, but not, the return of disease activity.

“Switching” to interferon beta

or glatiramer acetate

Data are scarce regarding de-escalation strategies for use
after NAT therapy, such as platform therapies. In O’Connor
etal’s largest cohort, 1,615 patients who had received at least
one dose of NAT (in the AFFIRM, SENTINEL, or GLANCE
study trials) were evaluated after discontinuation. Approxi-
mately 13% of patients began an alternative therapy (IFN:
9.9%; GLAT: 2.4%). Data analysis of ARR after discontinua-
tion indicated increased relapse activity during NAT treatment
interruption, regardless of whether patients were treated with
alternative MS medications or not.? In the RESTORE study,

a subgroup analysis revealed that IFN-beta intramuscular
injection might be better in suppressing MRI disease activ-
ity, compared with other open-label treatments. However, a
recurrence of disease activity was observed in all subgroups
(IFN and GLAT).?3 A small, prospective de-escalation study
(from NAT to IFN) was published very recently.* Nine
patients were switched to IFN after discontinuation of NAT.
In this small cohort, 78% of IFN-treated patients remained
free of clinical relapse, and 25% of patients remained free of
new T2 lesions, in the first year after discontinuation.*’ For
patients who have prior failure of IFN treatment, it seems
especially logical to switch to GLAT. However, we and others
have already reported that disease activity recurs after NAT
cessation, regardless of whether patients switch to GLAT
or remain untreated.?®*#! In our cohort, we studied disease
activity in 13 patients with MS who discontinued NAT
therapy and received either: no platform, disease-modifying
therapy (N =6), or GLAT (N =7). We observed recurrence of
disease activity in both groups (6/6 patients without platform
therapy, and 5/7 GLAT-treated patients) within 12 months of
NAT cessation (mean time to first relapse: 5.5 months, for
all patients). One GLAT-treated patient and three patients
with no platform therapy experienced severe relapse, with
sustained, worsening EDSS.?® Rossi et al recently reported
clinical data from 40 patients with active RRMS who had
never before failed GLAT therapy following NAT treatment
(failure defined as the occurrence of two or more clinical
relapses during GLAT treatment), and who had discontinued
NAT after 12—18 months of therapy. GLAT treatment was
initiated 4 weeks after discontinuation of NAT. It was reported
that 60% of patients were relapse-free after 12 months from
the initiation of GLAT. However, about 40% of patients still
experienced relapse during follow-up.!

Switching to fingolimod

FTY is another option in switching from NAT therapy, which
was approved for the treatment of RRMS by the FDA in
2010, and, for escalation therapy in highly active RRMS
patients, by the EMA.*# FTY is a sphingosine 1-phosphate
(S1P) receptor modulator that binds with high affinity to
S1P receptors. Its main mode of action is sequestration of
lymphocytes in lymph nodes and prevention of their egress
into the peripheral circulation and into the CNS. In two
multicenter randomized double-blind Phase II1 trials (FREE-
DOMS [Efficacy and Safety of Fingolimod in Patients With
Relapsing-remitting Multiple Sclerosis] and TRANSFORMS
[Trial Assessing Injectable Interferon versus FTY720 Oral in
Relapsing—Remitting Multiple Sclerosis]), oral FTY (0.5 mg/
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day) showed significant efficacy, compared against oral pla-
cebo or weekly injection of 30 MIU intramuscular I[FN-beta.
Most adverse events during the 2-year study follow-up period
were of mild to moderate severity (eg, bradycardia, macular
edema). However, two deaths from opportunistic herpes
virus infections occurred in the FTY 1.25mg/day group.
Rare side-effects have been reported since the approval of
FTY, including thromboembolic events, hemophagocytic
syndrome, a few cases of skin malignancies,* hemolytic ane-
mia,® severe viral infections,***’ and tumefactive lesions.*
Until now, published data have included only a few cohorts
that indicate positive effects of FTY treatment after discon-
tinuation of NAT. Our retrospective observation shows that
patients who started FTY within 6 months after discontinu-
ation of NAT had a significantly reduced risk of recurrence
of disease activity, as compared with patients who remained
without platform therapy.* Although the relapse rate in our
cohort was significantly lower in patients who switched to
FTY therapy than in those with no platform therapy, at least
half of FT Y-treated patients experienced relapse, one of them
with sustained, worsening EDSS. Patients who switch to FTY
after discontinuation of NAT are still at considerable risk of
relapse. Most relapses occur during the switching period. The
length of interval between the discontinuation of NAT and
the commencement of FTY therapy tends to affect disease
activity. Therefore, special attention should be paid, either to
the period of time just before commencement of FTY therapy,
or to the first 8 weeks of therapy. In our study, patients who
switched to FTY within 12 weeks of cessation of NAT had a
slightly lower post-NAT ARR, compared with patients who
had started FTY therapy later than 12 weeks after cessation.*
Our data are in alignment with another published study, by
Rinaldi et al.*® In this study, 22 JCV antibody-positive patients
were switched from NAT to FTY after a 3-month, therapy-free
period. Recurrence of disease activity was observed in eleven
of 22 patients (50%). Clinical relapses were documented in
six of eleven patients, four of them during the first month of
therapy. In five of eleven patients, only MRI-detected activity
was seen, in three of them within the first month of treatment.
In three patients, signs suggestive of a clinical and/or MRI
rebound were documented.*® Another study, by Laroni et al,
which combines bridging and switching therapy, reported the
follow-up of eleven patients who switched from NAT to FTY,
compared with four patients who were treated with GLAT,
and four patients who did not receive further therapy.’! Four
of eleven patients in the FTY group received intravenous
high dose methylprednisolone (3—4 cycles, 1 g, once daily,
starting at 90 days, 135 days, and 180 days after cessation of

NAT therapy), attempting to prevent recurrence of disease
activity during the switching period. The time to switch was
about 18 weeks after discontinuation of NAT. One of eleven
patients experienced a relapse during follow-up after discon-
tinuation. However, this patient had started FTY very late (31
weeks after NAT). The authors concluded that patients who
were switched to FTY had better-controlled disease activity,
compared with those who had remained untreated, or had
started another treatment, such as GLAT. However, in this
observation, bridging therapy with methylprednisolone did
not seem to affect recurrence of disease activity.’! Severe
relapses after switching to FTY treatment were seen by Cen-
tonze et al,”> who reported on three patients who had started
FTY 3—4 months after discontinuation of NAT. All patients
experienced severe relapses 6—19 days after initiation of FTY.
Interestingly, it was unclear whether the relapses represent
recurrence of disease activity after discontinuation of NAT,
or relapse with tumefactive lesions showing in brain MRI,
as has been reported occurring early after initiation of FTY,
independently of pretreatment with NAT.** One MS patient
developed a severe relapse 15 days after initiation of FTY,
3.5 months after withdrawal of NAT.* The patient developed
tonic-clonic seizures, attention difficulties, and asthenia, as
well as a large, active MS lesion. It was suggested that recur-
rence of disease activity after NAT was not prevented by FTY
quickly enough. Jander et al reported another patient, with
tumefactive lesions showing on MRI 4 months after stopping
NAT, and during 8 weeks of FTY therapy.>

Strategy for discontinuation of NAT was a theme in many
posters presented during the 2013 American Academy of
Neurology meeting in San Diego, USA. Comi et al presented
data about a post-hoc analysis from the 4-month FIRST study
(fingolimod initiation and cardiac safety trial). The FIRST
study is an open-label Phase I1Ib study to assess the safety and
tolerability of FTY in clinical practice.’® Subgroup analysis
showed that 254 patients had previously been treated with
NAT. Interestingly, in those patients who switched to FTY
3—6 months after NAT, a peak ARR was observed in the first
month of FTY treatment. The proportion of relapsing patients
was reduced between the first month (16.8% of patients) and
second month (5.9% of patients) of FTY treatment. After
stabilization, the proportion of relapsing patients remained
low until the end of the study (1.7% and 3.8%, respectively).
The optimal lead-time for switching to FTY after NAT was
not assessed. A rebound phenomenon, indicated by unusual
or atypical severe relapse, was not observed in this study.’
Furthermore, the French ENIGM study, a large, observational
study examining NAT treatment and discontinuation,
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was presented, along with preliminary data. 198 NAT-treated
patients, from 36 participating centers, who had switched to
FTY after an average of 30 NAT infusions, were included
in the data analysis (mean age: 40 years). The EDSS score
remained stable during NAT treatment. The risk of a relapse
after discontinuation of NAT was mainly correlated with the
duration of the switching period. The odds ratio of relapse,
for patients who switched to FTY within 3 months of NAT,
was 0.26 (0.1-0.65; P < 0.004). Another correlation was
found with the reason for NAT withdrawal. The odds ratio
of relapse for patients who had stopped NAT due to efficacy
issues, compared with patients who had stopped for deliberate
reasons, was 3.05 (P < 0.002). Subgroup analysis showed
that the risk for recurrence of disease activity was reduced
if FTY was started within 3 months of NAT therapy. In this
case, 20.3% of patients relapsed during follow-up, whereas
30.9% of patients experienced relapse if they were switched
to FTY 3-6 months after discontinuation. In cases of a
switching period longer than 6 months, 58.8% of patients
experienced relapse. Overall, of the patients who switched
from NAT to FTY, 25% relapsed during follow-up.’” The
international multicenter TOFINGO (A 32-week, patient-
and rater-blinded, randomized, multi-center, parallel-group
study to evaluate disease control and safety in patients with
relapsing-remitting multiple sclerosis transferred from
previous treatment with natalizumab to fingolimod) study,
which investigated the best time interval to start FTY therapy
after NAT cessation, was stopped by its sponsor. Patients
who were already enrolled have completed the study and at
least some prospective data will be available in the future.
Although published case series show that FTY has had good
clinical efficacy, and clearly reduces the recurrence of disease
activity, half of the patients experienced at least one relapse
during the first year after NAT cessation. This indicates that
patients who stop NAT therapy are still at considerable risk
of relapse, even if switched to FTY.

Upcoming and alternative
“switching” options

Teriflunomide (Aubagio®, Sanofi Aventis Pharma, Paris,
France) has recently been approved in the USA and Australia
as a first-line treatment for relapsing forms of MS. Its main
therapeutic effect is thought to be mediated by inhibition
of the de-novo synthesis of pyrimidine in proliferating
immune cells. Two recently-published Phase III clinical
trials (TEMSO [Study of Teriflunomide in Reducing the
Frequency of Relapses and Accumulation of Disability in
Patients With Multiple Sclerosis], TOWER [An Efficacy

Study of Teriflunomide in Patients With Relapsing Mul-
tiple Sclerosis]) demonstrated efficacy of teriflunomide
in RRMS patients, and showed positive effects on relapse
rates and disease progression.’® Until now, no clinical
experience about switching from NAT to teriflunomide has
been published. More clinical data are needed urgently for
clinical evaluation and consideration of safety issues in this
context. Other potential options for switching are BG-12,
dimethyl fumarate (DMF) (Tecfidera®, Biogen Idec, Inc.)
and alemtuzumab (Lemtrada®, Genzyme, Cambridge, MA,
USA). DMF is an orally-administered agent, very recently
approved for the treatment of RRMS. It acts through stabi-
lization and nuclear translocation of the transcription factor
Nrf2,% which leads to downstream activation of a cascade of
several cytoprotective and antioxidant pathways, as well as
to inhibition of proinflammatory responses, and induction of
anti-inflammatory cytokines. In two pivotal trials (DEFINE
[Determination of the Efficacy and Safety of Oral Fumarate
in RRMS], CONFIRM [Comparator and an Oral Fumarate
in RRMS]), DMF led to a 44%—53% reduction of ARR,
and a 71%—-85% reduction in the number of new T2 lesions
observed using MRL.%¢" Although DMF did not signal any
serious safety concerns during the study program, PML was
reported in four patients who had received treatment with
Fumaderm® (Biogen Idec, Inc.) or another compounded
version of fumaric acid esters.>** However, all patients had
significant confounding factors for PML. Alemtuzumab,
another new switching option, was adopted by the European
Committee for Medicinal Products for Human Use in June
2013, with a positive opinion and recommendation to grant an
authorization to market the drug. Alemtuzumab is a human-
ized monoclonal antibody, directed against the cell surface
glycoprotein CD52, which leads to immunomodulatory
effects through long-lasting depletion and repopulation of
lymphocytes. Two pivotal trials have been performed (CARE-
MS-I [Comparison of Alemtuzumab and Rebif® Efficacy in
Multiple Sclerosis, Study One], CARE-MS-II [Comparison
of Alemtuzumab and Rebif® Efficacy in Multiple Sclerosis,
Study Two]).>%¢ Both studies demonstrated clearly a reduced
relapse rate, compared with IFN-beta (55% and 49% reduc-
tions, respectively), as well as a reduced number of new or
enlarging T2 lesions, gadolinium-enhancing lesions, and
lower accumulation of disability (EDSS score). The safety
issues identified included infusion-associated reactions, mild
to moderate infections (eg, predominantly cutaneous herpes
infections), and autoimmunity. After 5 years of the study
program, 30%—40% of alemtuzumab-treated patients had
developed autoimmunity, largely against the thyroid gland,
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but also against platelets in immune thrombocytopenia (2%)
and, in a few cases, against Goodpasture’s (renal) syndrome.®’
In the pivotal trials, few patients had been pretreated with
NAT (N =27 in CARE MS II). No additional severe side
effects were reported in that patient subgroup.

In rare cases of severe, uncontrolled disease, further
potential switching options are mitoxantrone (MIX)
(Ralenova®, MEDA Pharma, Bad Homburg, Germany)
and off-label rituximab (RIX) (MabThera®, Roche, Basel,
Switzerland). In cohort data published by Kaufman et al,
three patients with active RRMS were treated with MIX
after discontinuation of NAT. Two of three patients were
treated additionally with GLAT or IFN-beta. The patients
showed no signs of clinical disease activity during a mean
follow-up period of 11 months.® Additionally, patients who
develop a secondary progressive disease course during NAT
therapy, could be switched to MIX therapy after a 3-month
interval. However, due to safety concerns (eg, PML, leu-
kemia), switching to MIX should be decided upon only in
rare instances, and on a case-by-case basis, according to
individual patient needs.

Although it is currently not approved for MS therapy,
B-cell depletion with RIX seems to be an effective therapy
for the treatment of RRMS.%7° Single cases of patients with
RRMS and ongoing disease activity after failure of NAT
therapy have been switched to RIX. One published report
showed a disease course that was stable, clinically and para-
clinically, during a follow-up period of 8 months.?> However,
long-term safety data for RIX therapy after discontinuation
of NAT are not yet available.

Conclusion and outlook

In patients with highly active RRMS, disease activity often
returns to pretreatment levels, or even greater levels, within
47 months of stopping NAT.?® Nevertheless, in some cases,
discontinuation of NAT is mandatory. Patients who switch to
current platform therapies, or to a “bridging” therapy, with
steroids, usually return to pretreatment ARR levels. Also,
approximately every second patient who switches to FTY
is clinically unstable during switching period. As outlined
above, most patients experience relapse just before the start
of, or during the first weeks of an alternative therapy. There-
fore, the time interval between discontinuation of NAT and
the commencement of an alternative therapy might affect
disease activity. This indicates that early initiation of an
alternative therapy might reduce the risk of recurrence of
disease activity. In Germany, recommendations for “what
to do after NAT discontinuation?” are provided by the

German Competence Network Multiple Sclerosis (KKNMS).
Currently, “drug holidays” and “bridging” therapies are not
proposed. For switching to FTY, an 8-week, therapy-free
interval is currently recommended by the KKNMS, based
on clinical and pharmacological data, whereas switching
from NAT to IFN-beta or GLAT can be performed directly
after discontinuation, without a wash-out period. Safety data
regarding the optimal time interval between stopping NAT
and commencing FTY therapy are needed urgently, in order
to shorten switching times.

The data discussed have indicated that patients who stop
NAT therapy still have a considerable risk of relapse during
the first year following discontinuation. Close monitoring
through clinical and MRI examination is recommended
for patients who stop NAT treatment and switch to another
therapy. Larger and prospective studies are warranted, to opti-
mize treatment strategies for patients who discontinue NAT,
especially because new switching options will be available
in the near future, such as dimethyl fumarate, alemtuzumab,
and teriflunomide.
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