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Natalizumab is a monoclonal antibody indicated in Canada as
monotherapy for the treatment of multiple sclerosis (MS) patients
with relapsing-remitting disease. Although natalizumab has been
available in Canada since 2006, there remain elements of uncer-
tainty among community and academic neurologists on how best
to use this drug in clinical practice.

The following recommendations relating to the use of natalizu-
mab in patients with MS represent a combined update of two
previous communications by Canadian expert panels published in
2010 and 2012.1,2 The first of these was a clear and practical set of
recommendations on the use of natalizumab in MS, based on
available evidence and the panel’s experience up to that time.1 The
second was a more in-depth discussion of John Cunningham virus
(JCV) testing for risk stratification for progressive multifocal
leukoencephalopathy (PML).2 In the years since these two commu-
nications were published, there have been meaningful additions to
the body of research on natalizumab in MS as well as a more
substantial accumulation of real-world experience. The purpose of
this article is to revise and add to the previous publications to reflect
the latest available knowledge on the use of natalizumab, including
long-term efficacy and real-world safety data with natalizumab in
MS, appropriate monitoring strategies for treated patients, the use of
the anti-JCV antibody index in risk stratification for natalizumab-
associated PML, and management of PML and immune reconstitu-
tion inflammatory syndrome (IRIS). This update was developed by a
national, independent expert panel that convened in September 2014.

UPDATE ON EFFICACY AND SAFETY EVIDENCE WITH

NATALIZUMAB

IN MS

The goal of treatment with natalizumab is “no evidence of
disease activity,” which is defined as no relapses, no new T2 or
gadolinium-enhancing (Gd+) lesions on magnetic resonance
imaging (MRI), and no disease progression as measured by the
Expanded Disability Status Scale (EDSS). The short-term goal of
therapy with natalizumab is to control disease activity—relapses,
disability progression, and MRI metrics of MS. The long-term
goal of therapy is to potentially prevent the development of
progressive disease with its attendant disability, while preserving
patient safety.

The Multinational Phase 3, Randomized, Double-Blind,
Placebo-Controlled Efficacy and Safety Study of Oral MDV3100
in Patients With Progressive Castration-Resistant Prostate Cancer
Previously Treated With Docetaxel-Based Chemotherapy
(AFFIRM) phase III clinical trial of natalizumab monotherapy
showed reductions in clinical and MRI parameters in patients with
relapsing-remitting MS, with a statistically significant reduction
in annualized relapse rate (ARR; 68% at 1 year), which led to
decreases in sustained progression of EDSS (42-54% at 2 years),
and the number of new or enlarging T2 lesions (83%; all p< 0.001
compared with placebo) and Gd+ lesions (92%; p< 0.001).3

In addition to AFFIRM and other clinical trials, which have the
recognized limitations of short duration (i.e. 2 years relative to the life-
long disease),4,5 longer-term extension studies, and accumulated clin-
ical experience support natalizumab’s efficacy and tolerability profile.

The most recently published long-term data for natalizumab was
from the Tysabri Observational Program, a prospective, observa-
tional, 10-year study (not a randomized controlled trial).6 In the
5-year interim analysis of 4821 patients (mean follow-up 26months),
91% of whom received≥1 disease-modifying therapy (DMT) before
initiating natalizumab therapy, mean ARR decreased from 1.99 in
the 12 months before baseline to 0.31 on natalizumab therapy (84%
reduction with p<0.0001), and remained low. Additionally, mean
EDSS scores remained unchanged up to 5 years in the analysis.

Other recent nonrandomized controlled trial evidence has
shown that switching to natalizumab after failure of an injectable
DMT (i.e. interferon beta [IFN-β], glatiramer acetate [GA])
is associated with significantly better disease control (fewer
relapses, less disease progression as measured by EDSS, and
fewer new MRI lesions) compared with switching to another
injectable DMT.7,8 Furthermore, a propensity-matched analysis
of the MSBase registry showed that patients who switched to
natalizumab after failure of IFN-β or GA had lower relapse rates
than those who switched to fingolimod (ARR decreased from 1.5
to 0.2 with natalizumab, from 1.3 to 0.4 with fingolimod; 50%
relative postswitch difference in relapse hazard [p= 0.002]).9 In a
recently published analysis, treatment with natalizumab has also
been shown to be associated with significantly faster recovery
from a relapse compared with placebo (55% and 67% increased
probability of 12-week confirmed recovery in patients with an
increase in EDSS of ≥0.5 or ≥1.0 during relapse, respectively).10
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Balanced with the body of evidence to support natalizumab’s
efficacy, the safety profile of this compound is well-understood
and is based on clinical experience with more than 132,600
patients who have been exposed to natalizumab to date (as of
September 30, 2014). The most significant adverse event for these
patients is the risk of PML.3,11–13 In this light, it is paramount that
clinicians continuously perform a benefit-risk analysis in patients
being considered for natalizumab therapy, taking into considera-
tion the risk of disease activity along with the risk of a serious
adverse event.

PATIENT SELECTION

The standard use of natalizumab is in patients with relapsing-
remitting MS with failure or insufficient response to an adequate
course (i.e. at least 6 months) of one or more conventional DMTs,
such as beta-interferons, GA, or oral agents. Failure or suboptimal
response was defined by this expert panel as continued relapses or
increased relapse rate from pretreatment levels and/or sustained
worsening of neurological disability, with or without new lesions
on MRI. With respect to the MRI criteria, the reference scan
should be performed at least 6 months after treatment initiation,
and the presence of Gd + lesions or three or more new
T2 lesions observed on this or any subsequent scan should prompt
a reevaluation of therapy.14 The degree to which relapse rate and
disability progression are unacceptable is a judgment call to be
made on a case-by-case basis by the treating neurologist.15

Importantly, use of natalizumab should occur when there is
evidence of disease activity despite the use of a first-line agent. In
general, patients with a lower EDSS score at the beginning of
therapy are more likely to benefit from natalizumab.

Other patient groups that could be considered for natalizumab
treatment include:

∙ Those with intolerability to first-line DMTs and evidence of
inflammatory disease activity;

∙ Patients with rapidly evolving severe MS (two or more
relapses with incomplete recovery within 1 year or two or more
moderate to severe relapses with complete recovery within 1
year and an active MRI scan [≥1 Gd+ enhancing lesion or
three or more new T2 lesions]), regardless of prior exposure to
treatment;

∙ Patients younger than 18 years of age who meet these criteria
for treatment with natalizumab.

For older patients (>64 years), there are insufficient data for the
use of natalizumab; treatment should be considered with added
caution because PML risk increases after age in the sixth
decade.16

There is currently no evidence to suggest that natalizumab
would be effective in patients with worsening disease progression
resulting from the presence of primary or secondary progressive
MS (SPMS) disease alone; however, an ongoing trial of
natalizumab in SPMS—A Clinical Study of the Efficacy
of Natalizumab on Reducing Disability Progression in Subjects
With SPMS17—will provide important information in this regard.

PRETREATMENT TESTS AND PROCEDURES

The following recommendations outline what constitutes an
appropriate workup before initiating treatment with natalizumab.

Immune competence should be assessed at baseline by the
following tests; if any results are positive or abnormal, natalizu-
mab should not be initiated until the cause of the
immunocompromised status is known and has resolved:

∙ Clinical history, focusing on unusual or severe prior infections,
any current infections, and prior exposure to chemotherapy
(natalizumab is generally not recommended for patients with
prior exposure to immunosuppressive therapy; however, they
should be assessed on a case-by-case basis);

∙ Complete blood count and differential, focusing on
lymphocyte count;

∙ HIV screening should be considered—natalizumab is not
recommended by this panel for use in HIV-positive individuals.

Other recommended baseline tests to be conducted before initia-
tion of natalizumab:

∙ Detailed medical history with full neurological examination
and EDSS performed by a trained neurologist;

∙ General physical examination;
∙ Brain MRI at baseline, unless one is available from the

previous 6 months (using a standardizedMRI protocol; e.g. the
Consortium of MS Centers protocol18—a new protocol in
development at the time of writing);

∙ Liver function tests;
∙ Pregnancy test;
∙ JCV antibody status—see the subsequent section for more

detailed information on the JCV index and its ramifications.

Other Considerations

Tuberculosis testing should be considered where indicated
(e.g. patients coming from areas where tuberculosis is endemic).
A chest X-ray is not sensitive enough to identify latent tubercu-
losis; therefore, a tuberculin skin test can be useful in this
setting.19 Patients with risk factors for malignancy should be
evaluated on an individual basis. A cerebrospinal fluid examina-
tion is optional, and there is no specific need to do this. There is no
evidence to suggest that varicella poses a special risk with this
drug. Although no specific vaccinations are recommended before
starting natalizumab, live or live-attenuated vaccines should be
administered before initiating therapy.

RECOMMENDATIONS FOR PML RISK STRATIFICATION

INCORPORATING THE JCV INDEX

Extensive research has been conducted to profile the risk of
PML in patients treated with natalizumab. As a result, three risk
factors have been identified: the presence of JCV antibodies, prior
immunosuppression, and duration of therapy. Risk stratification
for PML has been greatly refined since the introduction of the
anti-JCV antibody index, an optical density measurement of
antibody level. The overall JCV-positivity rates with this assay
have ranged from approximately 50% to 60%.20-23

Since this index was introduced, we no longer simply consider
a patient’s JCV serostatus, but also take into account the
magnitude of positivity. Subjects with higher anti-JCV antibody
indices are at higher risk of PML than JCV-positive patients with
lower indices. The results of a quantitative analysis of risk by
anti-JCV antibody index are shown in Table 1.24 Note that there is
a false-negative rate of approximately 2.0% to 2.5% per year,
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and seroconversion occurs in approximately 2% to 8% of
natalizumab-treated patients per year.20,21 It is also important to
note that there can be fluctuation in the JCV index at lower levels.

Table 2 shows the panel’s recommendations for natalizumab
therapy depending on these three risk factors. It should be stressed
that the JCV index has no prognostic value among patients who
have received prior immunosuppressant or chemotherapy.

Measurement of L-selectin levels may, in the future, be useful
in terms of stratifying PML risk. Recent studies assessed
lymphocyte surface expression of CD62L, also known as
L-selectin, as a possible biomarker of PML risk in relapsing-
remitting MS patients treated with natalizumab. Schwab and
colleagues acknowledged the difficulty of quantifying L-selectin/
CD62L expression and the need for additional validation of their
hypothesis.25 As such, the clinical utility of this proposed
biomarker in natalizumab-treated patients remains to be
established, and further investigation is warranted.

RECOMMENDATIONS ON WASHOUT PERIODS WHEN SWITCHING

TO NATALIZUMAB

With little evidence available on desirable washout periods, the
decision on the appropriate duration when switching to natalizu-
mab should be individualized.

A treatment-free period may not be desirable in all patients,
particularly those with rapidly worsening disease and/or
high disease activity. For the DMTs IFN-β or GA, no washout
is necessary. Similarly, for the oral DMTs dimethyl
fumarate, fingolimod, and teriflunomide, no washout is typically
necessary, unless there is significant lymphopenia (absolute
lymphocyte count <0.5 × 1000/mm3). Treatment should not
begin until the absolute lymphocyte count is 0.5 × 1000/mm3 or
higher.

The safety of treating patients previously exposed to
chemotherapeutic agents remains a highly controversial topic.
The use of natalizumab following chemotherapy should only be
considered with extreme caution and only in expert hands because
of the increased risk of PML.

RECOMMENDATIONS FOR MONITORING DURING NATALIZUMAB

TREATMENT

Patients should be evaluated at a minimum of every 6 months,
and more frequently if there are any concerns such as hypersen-
sitivity reactions, infusion reactions, new neurological symptoms,
or disease worsening.

The following evaluations should form part of routine follow-
up visits:

∙ History of any new neurological symptoms and complete
neurological examination.

∙ Updated medical history with a physical examination looking
particularly for signs of opportunistic infection, malignancy
(skin or otherwise), and liver disease.

∙ Liver function tests in patients at risk for hepatotoxicity. Some
cases of hepatotoxicity have been reported in patients with
preexisting liver disease or in the presence of other drugs that
have been associated with hepatic injury. In some patients,
liver injury recurred upon rechallenge.

∙ Neutralizing antibodies (NAbs) testing at 6 months after
initiation of natalizumab therapy, or earlier in a patient who has
experienced an unusual drug reaction, such as hives. The
drug manufacturer arranges for reimbursed, third-party NAbs
testing.

∙ Anti-JCV index, at least every 6 months, and potentially
more frequently (e.g. 3 months) for those with higher risk
of PML.

∙ Active evaluation of patients (clinically and radiologically) for
any indicators of PML (see the following section) or disease
worsening. The recommended MRI sequences include two- or
three-dimensional axial fluid attenuation inversion recovery
(FLAIR) and axial diffusion-weighted imaging26; a contrast
agent is not required.27

When patients are initiated on natalizumab, enrolment in long-
term safety/observational registries is recommended, if available,
to help provide further information on long-term efficacy and
safety.

Table 1: PML risk estimates by index threshold in anti-JCV antibody-positive patients with no prior immunosuppressant use

PML risk estimates per 1000 anti-JCV antibody-positive patients by natalizumab treatment duration (no prior IS use)

Anti-JCV Antibody Index 1-24 months (99% CI) 25-48 months (99% CI) 49-72 months (99% CI)

≤0.9 0.1 (0-0.15) 0.3 (0-1.28) 0.4 (0-1.25)

≤1.1 0.1 (0-0.23) 0.7 (0-1.85) 0.7 (0-1.98)

≤1.3 0.1 (0-0.28) 1.0 (0-2.38) 1.2 (0-2.56)

≤1.5 0.1 (0-0.30) 1.2 (0.20-2.61) 1.3 (0.24-2.78)

>1.5 1.0 (0.84-1.07) 8.1 (7.06-8.98) 8.5 (7.41-9.46)

No index* 0.6 (0.42-0.88) 5.2 (4.28-6.19) 5.4 (4.03-7.14)

PML risk estimates across anti-JCV antibody index thresholds were calculated based on the PML risk stratification algorithm (from September 2012) and
predicted probabilities shown in Table 1 for the anti-JCV antibody-positive population at or below respective index thresholds from 0.9 to 1.5. For index
thresholds at or below 0.7, PML patient numbers were insufficient to allow for calculation of risk estimates.
*Based on existing PML risk stratification algorithm using September 2012 data for the anti-JCV antibody-positive group with no prior
immunosuppressant use.
CI: confidence interval; IS: immunosuppressant.
Reproduced from Plavina T, et al. Ann Neurol. 2014;76:802-12. Epub 2014 Oct 24. DOI: 10.1002/ana.24286. John Wiley & Sons, Inc. Copyright © 2014
Biogen Idec.
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RECOMMENDATIONS FOR IDENTIFICATION ANDMANAGEMENT OF

POSSIBLE PML CASES

Patient and, where applicable, caregiver education is a critical
component of vigilance for PML. Before initiating therapy
with natalizumab, patients should be informed of the risks
of PML and be provided with information about the drug,
its potential side effects, how to recognize signs and symptoms
of PML, and what to do if new neurological symptoms
develop.

Identification of Possible PML Cases

All patients should be instructed to promptly report any new
neurological symptoms to their clinician, and reminders should be
given to patients at each clinical visit. Tables 3 and 4 outline
clinical and MRI features that help to distinguish PML from MS
relapses.28,29

An algorithm for evaluating possible PML cases has been
proposed by the International Multiple Sclerosis Expert Forum
and adapted by this panel (Figure 1).30 If there is suspicion of
PML, dosing should be suspended, an MRI with Gd enhancement
and diffusion-weighted imaging should be obtained as soon as
possible, and the drug manufacturer should be contacted. If the
MRI shows features suggestive of PML, a cerebrospinal
fluid sample should be obtained and tested using polymerase
chain reaction for the presence of JCV DNA, the causative
agent of PML. Natalizumab redosing should only be initiated if

the diagnosis of PML is excluded and the continuation of treat-
ment is deemed by the clinician to be appropriate in an individual
patient.

Management of a Confirmed PML Case

The development of PML can be fatal; however, if cases
are identified and treated at an early stage, the prognosis may
be more favourable.31 At this time, it is recommended that
dosing be suspended in patients with confirmed PML and
that immunoadsorption or plasma exchange therapy be
instituted to rapidly remove natalizumab from plasma and to
restore normal leukocyte function.32,33 This process involves a
recommended five exchanges within 2 weeks of natalizumab
cessation.

MS patients who develop PML are at risk of developing IRIS
within 1 to 3 months of natalizumab discontinuation. Immu-
noadsorption and plasma exchange may increase the probability
and hasten the onset of IRIS. Although IRIS could be considered a
desirable outcome insofar as it heralds the recovery of the immune
system, it can potentially be fatal. There are no large-scale studies
defining best practice in management of IRIS; however, cautious
use of steroids may be helpful. Prophylactic steroid use in the
absence of IRIS should be avoided.34 In addition, a report of an
individual case of IRIS successfully treated with off-label
maraviroc suggests that this agent may be beneficial for some
patients with IRIS.35

Table 2: Summary of recommendations for natalizumab use by presence of absence of the three major risk factors

Anti-JCV antibody index/
serostatus

Low index or
negative

High index High index Positive* Positive*

Prior immunosuppressant use Yes or no No No Yes Yes

Duration of natalizumab
treatment

0-2 years 0-2 years >2 years 0-2 years >2 years

Estimated risk of PML (95% CI) ≤ 0.10/1000 (0-0.56) 0.53/1000 (0.33-0.81) 3.9/1000 (3.0-4.9) 1.5/1000 (0.83-2.5) 10.6/1000 (7.7-14.2)

Initiation of natalizumab An appropriate choice
when switching from
conventional DMT.

Index result does not
change strategy during
first 2 years because
PML risk is low.

Inform patient of index
result.

N/A Discuss risk of PML
with patient.

These patients often
have aggressive

disease.
Need for effective
treatment may
outweigh risk.

N/A

Maintenance of natalizumab
treatment

Continue as long as
effective and low index
(spares drug holidays).
PML risk remains very
low with every low

index or negative test.

Maintain (if effective)
until 2 years then

reassess benefits and
risks.

Discuss risk with
patient.

Probably continue
natalizumab if

aggressive disease; less
compelling in mild-to-
moderate disease.

Maintain (if effective)
until 2 years then

reassess benefits and
risks.

Discuss risk of
continued therapy and

other potential
treatment options.

Monitoring and management Routine clinical and
MRI examination (at
least every 12 months).

Routine clinical and
MRI examination (at
least every 6 months).

Increased clinical
vigilance: examination
at least every 6 months.
MRI every 4-6 months.

Increased clinical
vigilance: examination
at least every 6 months.
MRI every 4-6 months.

Heightened clinical
vigilance: examination
at least every 6 months.
MRI every 4-6 months.

Retest for anti-JCV antibodies? Repeat anti-JCV
antibody index every

six months

Yes Yes Yes Yes

*Anti-JCV antibody index has no prognostic utility in patients with prior immunosuppressant use.
CI: confidence interval.
Adapted from O’Connor PW. Can J Neurol Sci. 2012;39:670-5.
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The treatment of MS in PML survivors post natalizumab is
controversial. The use of natalizumab is not recommended, but no
further data exist to direct MS treatment.

OTHER OPPORTUNISTIC INFECTIONS AND MALIGNANCIES

There have been no statistically significant differences in
incidence rates of opportunistic infections and malignancies
in patients treated with natalizumab compared with placebo
in randomized trials.3,36 The incidence of infections and
malignancies in the postmarketing setting is being actively
monitored in long-term registry trials of natalizumab therapy.
To date, there have been no unexpected serious adverse
events, and the incidence of serious adverse events (including
infections and hypersensitivity reactions) has been similar to that
observed in clinical trials.37

Malignancy has been a theoretical concern with monoclonal
antibody therapies. Although there were no observed differences
in incidence rates or the nature of malignancies between natali-
zumab- and placebo-treated patients in clinical trials,3,34 clinicians

should be vigilant in monitoring patients for signs and symptoms
of malignancy.

RECOMMENDATIONS FOR MANAGING POTENTIAL ADVERSE

EVENTS

In general, natalizumab has been associated with a favourable
tolerability profile, with few treatment-emergent adverse events.3

See Table 5 for a summary of selected adverse events and
recommended management.

Serious adverse events should be reported to Health Canada’s
Vigilance Program at the National Adverse Event Reporting
Centre (toll-free at 866-234-2345 or by e-mail to Canada
Vigilance@hc-sc.gc.ca). The reporting of PML is mandatory.

POSSIBLE CONSIDERATIONS FOR WITHHOLDING NATALIZUMAB

THERAPY

Infection

Based on the theoretical risks associated with an immuno-
compromised status, natalizumab administration should be

Table 3: Clinical signs and symptoms of typical MS relapses and PML

MS PML

Onset Acute Subacute

Evolution ∙ Over hours to days
∙ Normally stabilize
∙ Resolve spontaneously or with treatment

∙ Over weeks
∙ Progressive

Clinical presentation ∙ Diplopia
∙ Paresthesia
∙ Optic neuritis
∙ Myelopathy
∙ Ataxia

∙ Cortical symptoms/signs
∙ Behavioural and neuropsychological alteration
∙ Retrochiasmal visual deficits
∙ Hemiparesis

Adapted from Kappos L, et al. Lancet Neurol. 2007;6:431-41.

Table 4: Recommendations for the diagnosis of early PML in natalizumab-treated multiple sclerosis patients

Features Characteristics

Location Subcortical location is the prime site, thereby involving U-fibres; cortex and basal ganglia are often involved; often bilateral*

Size Usually >3 cm

Borders Sharp toward the grey matter, ill-defined toward the white matter

Mode of extension Lesions increase in size and new lesions appear

Mass effect No mass effect in small or large lesions

T2W images Always hyperintense

T1W images Typically hypointense; no reversion of signal intensity; hyperintensity is suggestive of PML-IRIS*

FLAIR Always hyperintense; better appreciated than on T2W images

DWIs Always hyperintense; in larger lesion there is a hyperintense rim at the lesion’s edge*

Perilesional Small, punctate T2-hyperintense lesions in the immediate vicinity of the main lesion are often present*

Enhancement Frequent enhancement, punctate and/or rimlike

Atrophy No atrophy in the early phase

*Features especially helpful in the identification of small PML lesions. T1W, T1-weighted; T2W, T2-weighted.
Reproduced from Yousry TA, et al. Ann Neurol. 2012;72(5):779-87. DOI: 10.1002/ana.23676. John Wiley & Sons, Inc. Copyright © 2012 American
Neurological Association.
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withheld in patients with active, acute infections until the infection
resolves. In the case of a viral cold or influenza, infusions can be
administered in the absence of fever. For patients with febrile cold
or flu infections, infusions should be withheld until the fever
resolves. Likewise, patients should not be infused with natalizu-
mab until an episode of shingles has resolved.

PML

Natalizumab dosing should be suspended in patients with new
neurological symptoms suggestive of PML (see earlier section on
identification and management of possible PML cases).

Pregnancy and Lactation

Reports from an ongoing pregnancy registry suggest that
teratogenicity has not occurred when female patients receiving
natalizumab have become pregnant.38 Although there are no
evidence-based data available to guide clinical practice on this
issue, it is advised that patients planning a pregnancy discontinue
natalizumab 2 to 3 months before conceiving; a break in therapy
may be associated with disease worsening. Information on MS
patients who continued natalizumab during the third trimester of
pregnancy indicates that reversible hematologic adverse events
such as thrombocytopenia and anemia can occur in the infant.
Natalizumab was detectible in umbilical cord blood. A mother’s
benefit-risk profile should be reassessed shortly after delivery. If
she is at significant risk of relapse, by virtue of having had severe
pretreatment disease, she should be advised to restart natalizumab
therapy immediately post-partum.39

Women should not breastfeed their infants while receiving
natalizumab because it is not known whether this agent crosses
into breast milk.

VACCINATIONS WHILE ON TREATMENT

There are no data available on the effects of vaccination in
patients receiving natalizumab, nor are there data to suggest that
infections can be transmitted via live or live-attenuated vaccines
administered to patients receiving natalizumab. However, this
group does not recommend the use of live or live-attenuated
vaccines for patients receiving natalizumab; these vaccines
should be administered before initiation of natalizumab therapy,
wherever possible.

Evidence is conflicting regarding the effectiveness of killed
vaccines in patients receiving natalizumab.

RECOMMENDED DURATION OF NATALIZUMAB THERAPY

The optimal duration of natalizumab therapy has yet to be
elucidated and remains a controversial issue. See Table 2 for
recommendations for duration of therapy based on presence or
absence of major risk factors for PML.

Recent reports on long-term natalizumab therapy from
prospective, observational studies suggest that the incidence and
type of adverse events seen with long-term treatment are
consistent with those seen with short-term treatment.6,40 In the
Natalizumab (Tysabri) Re-Initiation of Dosing (STRATA)
redosing trial, 1094 patients who previously received natalizumab
in a clinical trial (AFFIRM3 or Safety and Efficacy of Natalizu-
mab in Combination with Interferon Beta-1a in Patients with

Figure 1: Suggested algorithm for natalizumab-treated MS patients with atypical MRI lesion or
neurological symptoms
Full MRI=FLAIR, T2 proton density, DWI, T1+Gd. Detection of JCV DNA should be based on
ultrasensitive quantitative PCR procedure. In case of multiple negative JCV PCR results, NAbs
testing and alternative diagnosis should be considered. Disease activity recurrence may interfere
with the algorithm beyond 6 to 8 weeks after treatment interruption. Atypical neurological
symptom or lesion as defined by any of the following aspects: peripheral cortical, juxta- or
cortical location; basal ganglia location; cluster of punctate nodules; enlarging lesion(s) on
repeat scans.
CSF, cerebrospinal fluid; PCR, polymerase chain reaction; PML, progressive multifocal
leukoencephalopathy.
Adapted from The International Multiple Sclerosis Expert Forum (IMSEF) Group. Manuscript In
preparation.
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Relapsing Remitting Multiple Sclerosis; SENTINEL36) received
an infusion of 300 mg once every 4 weeks for up to 240 weeks.
With the exception of PML risk, which increased with treatment
duration (14 cases; 1.3% risk over the 240-week period), serious
adverse events in STRATA were consistent with natalizumab’s
known safety profile; evolution of EDSS scores and relapse rates
were consistent with the known efficacy profile.39

At this time, this panel of experts does not endorse routine
“drug holidays” (e.g. utilization of natalizumab as an intermittent
therapy) in patients who are demonstrating beneficial effects of
therapy.

POSSIBLE CONSIDERATIONS FOR DISCONTINUATION OF THERAPY

Hypersensitivity

The development of a bona fide hypersensitivity reaction
(e.g. hives) is an indication to immediately and permanently
discontinue natalizumab therapy.

Loss or lack of efficacy, defined as the failure of natalizumab
to mitigate the pretreatment relapse pattern after a minimum
of 1 year of therapy, constitutes grounds for considering
discontinuation. Confirmed EDSS progression alone should not
necessarily be sufficient justification for discontinuing therapy.
Progressively worsening disease observed on two consecutive
visits and/or worsening MRI activity can be considered indicators
for loss or lack of efficacy and should be closely monitored.

PML and JCV Index

In the event that PML is identified, natalizumab must be
stopped immediately. If the anti-JCV antibody levels in plasma/
serum rise above 3.0, as measured by JCV index, even in the
absence of symptoms or signs of PML, consideration should be
given to discontinuing natalizumab.

Neutralizing Antibodies

In the event that a positive result is obtained, the NAbs test
should be repeated as soon as possible; natalizumab infusions
should be suspended until the results of the second NAbs test are
available. Natalizumab should be permanently discontinued in
patients with persistently positive NAbs (at least two separate
tests). Because NAbs generally do not develop after 6 months of
therapy, there is no indication for routine periodic NAbs testing
beyond this timeframe, unless indicated (e.g. development of
hives or radiologic evidence of loss of response).

The drug manufacturer arranges for reimbursed third-party
NAbs testing; protocols for sample acquisition and shipping can
be obtained directly from the manufacturer.

Return of Disease Activity

Evidence suggests that natalizumab provides beneficial effects
shortly after initiation of therapy, but that it does not induce
long-lasting remissions after drug discontinuation.3 Therefore,
continuous treatment is required for the maintenance of clinical
benefits. The suspension of natalizumab in 2005, resulting from
the occurrence of two cases of PML in MS patients during clinical
trials, provides important information on patient outcomes
following discontinuation of natalizumab therapy. In a minority of
cases, rebound of disease activity can occur, defined as in excess
of pretreatment, with relapse and numerous Gd + lesions. Such
patients cannot be reliably identified. Patients in the AFFIRM
study who discontinued natalizumab therapy had a return of
clinical andMRI disease activity to on-study placebo levels within
4 months.41

Clinicians should closely monitor for infusion reactions and
NAbs in any patient who discontinues or interrupts treatment
shortly after initiation of therapy and who experiences a return of
disease activity. Patients who discontinue treatment after only two
infusions and are then reinfused at a later time are more likely to
develop infusion reactions and NAbs,42 and appear to be more
susceptible to a rebound in T2 disease activity upon discontinua-
tion after receiving only a few infusions.43

MANAGEMENT OF PATIENTS AFTER NATALIZUMAB

DISCONTINUATION

Treatment after natalizumab should be individualized and can
either be an oral or traditional injectable DMT. Patients should
start their next DMT as soon as possible to help prevent return of
disease activity.44 This panel recommends that the maximum
washout period be no more than 4 weeks before starting most
other DMTs. In the case of alemtuzumab, the optimal washout
period after stopping natalizumab is unclear and somewhat con-
troversial. In the absence of evidence, the panel recommends that
this decision be individualized for each patient, taking into
account the reason for the switch in therapy, the specific patient’s
risk of relapse, and his or her risk of developing PML. The use of
chemotherapy immediately after natalizumab should only be
considered with extreme caution and only in expert hands.

Table 5: Management of adverse events during natalizumab therapy

Adverse event Remarks Recommendation for management

Headache One of the most common adverse events of natalizumab
therapy

Over-the-counter analgesics (e.g. acetaminophen, ibuprofen)

Mild cutaneous rash/flushing Rare, generally disappear spontaneously Consider preemptive antihistamine and/or cortisone before
natalizumab infusion

Fatigue May occur in the days before and following the first few
natalizumab infusions

Generally self-limiting; no treatment required

Urticaria or other infusion-related
hypersensitivity reaction

Rare Stop infusion and permanently discontinue natalizumab

Herpes simplex infection History of herpes infection is not a reason to avoid natalizumab
use

Manage symptomatically, including use of valacyclovir
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After natalizumab cessation, an MRI should be performed
within 4 to 6 months to assess for return of disease activity, and
to monitor for PML for up to 6 months after discontinuing
natalizumab.

CONCLUSIONS

In the 5 years that have elapsed since our first article on this
topic, we have expanded our knowledge on several topics related
to the use of natalizumab, including:

∙ Long-term efficacy data with natalizumab in MS—low risk of
relapse and high rates of disease stability (by EDSS and MRI);

∙ Real-world safety of natalizumab, thanks to widespread
clinical use and the focus on pharmacovigilance;

∙ Appropriate monitoring of treated patients;
∙ The prognostic significance of the JCV index in risk stratifi-

cation for natalizumab-associated PML; and
∙ Management of PML and IRIS.

Strong evidence supports the efficacy of natalizumab in patients
with MS who have signs of high or ongoing disease activity
despite first-line therapy (e.g. clinical relapses with or without
new MRI lesions). Although this agent has a favourable toler-
ability profile, its associated risk of PML warrants careful patient
selection, ongoing monitoring, and clinical vigilance after insti-
tution of therapy.

Clinical practice will continue to evolve and be guided by
available evidence and growing practical experience with this
agent. Risk stratification has improved, but remains to be
optimized. At this time, it is recommended that patients treated
with natalizumab be:

1. Carefully selected based on an individualized benefit-risk
assessment.

2. Vigilantly monitored while on natalizumab therapy to
proactively address any safety issues that may occur,
particularly PML.

3. Routinely assessed for continued evidence of benefit of ther-
apy with treatment discontinued in the absence of clinical and
MRI benefits.
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