
ORIGINAL RESEARCH

Safety and Effectiveness of Natalizumab: First Report
of Interim Results of Post-Marketing Surveillance
in Japan

Takahiko Saida . Kazumasa Yokoyama . Ryusuke Sato . Haruki Makioka .

Yukihiko Iizuka . Masakazu Hase . Yan Ling . Shinichi Torii

Received: May 15, 2017 / Published online: November 8, 2017
� The Author(s) 2017. This article is an open access publication

ABSTRACT

Introduction: Natalizumab, a humanized
anti-a4 integrin monoclonal antibody, received
marketing approval in Japan in 2014 for the
treatment of multiple sclerosis (MS). Because
the previous large-scale clinical trials of natal-
izumab were mainly conducted in Europe and
North American countries, and data in patients
with MS from Japan were limited, we conducted
an all-case post-marketing surveillance of
natalizumab-treated MS patients from Japan to
investigate the safety and effectiveness of
natalizumab in a real-world clinical setting in
Japan. Here, we report the results of an interim
analysis.
Methods: During the observation period of
2 years, all patients who were treated with
natalizumab subsequent to its approval in Japan

were followed. The effectiveness of natalizumab
was assessed by examining the changes in
expanded disability status scale (EDSS) score
and annualized relapse rate (ARR) from base-
line. Safety was assessed by analyzing the inci-
dence of adverse drug reactions (ADRs).
Results: The safety analysis included 106
patients (mean age 39.3 years; women 62.3%)
whose data were collected until the data lock
point (February 7, 2016). The effectiveness
analysis included 75 patients. The majority of
patients had relapsing–remitting MS (93/106
patients; 87.7%). The mean length of treatment
exposure in the present study was 6.6 months.
During the 2-year observation period, no sig-
nificant change in the EDSS was observed, while
the ARR decreased significantly from baseline
(72.9% reduction, p = 0.001). ADRs and serious
ADRs were observed in 11.3% and 3.8% of
patients, respectively; however, no new safety
concerns were detected. No patient had pro-
gressive multifocal leukoencephalopathy (PML)
during the present study period.
Conclusion: The safety and effectiveness of
natalizumab were confirmed in Japanese
patients with MS in clinical practice. Neverthe-
less, potential risks including PML require con-
tinuous, careful observation.
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INTRODUCTION

Natalizumab is a humanized anti-a4 integrin
monoclonal antibody approved and marketed
in more than 65 countries for the treatment of
multiple sclerosis (MS). Clinical trials of natal-
izumab began in 1995, and its safety and clini-
cal efficacy in the treatment of MS were
confirmed in two international phase 3 studies:
the AFFIRM study and the SENTINEL study
[1–3]. The AFFIRM study [1], which was con-
ducted in Europe, North America, Australia, and
New Zealand, investigated the safety and effi-
cacy of natalizumab monotherapy compared
with placebo in patients with relapsing–remit-
ting MS (RRMS). The study showed that natal-
izumab monotherapy reduced the risk of
6-month confirmed disability worsening as
assessed by the expanded disability status scale
(EDSS); the number of new or enlarging hyper-
intense lesions detected by T2-weighted mag-
netic resonance imaging (MRI); the annualized
relapse rate (ARR) after 1 year; and the number
of lesions as detected by gadolinium-enhanced
MRI. Adverse events (AEs) included fatigue,
allergic reaction, pharyngitis, sinus congestion,
and peripheral edema.

To investigate the safety and effectiveness of
long-term treatment with natalizumab under
actual clinical conditions, an observational
study, the Tysabri Observational Program
(TOP), is being conducted in 17 countries
throughout Europe, North America, and South
America [4]. In an interim analysis of the TOP
study at 5 years of the total 10-year observa-
tional period, ARR and EDSS remained low for
5 years after treatment with natalizumab and no
new safety issues were observed. However, pro-
gressive multifocal leukoencephalopathy (PML)
was reported as a serious adverse event in 18
patients (0.4%) who had been treated with
natalizumab for C 2 years [4].

PML has been identified as a safety issue in
treatment with natalizumab [5–8]. The presence
of anti-John Cunningham virus (JCV) antibod-
ies [9], prior treatment with an immunosup-
pressant (e.g., mitoxantrone, azathioprine,

methotrexate, cyclophosphamide, mycophe-
nolate mofetil), and longer treatment duration,
especially beyond 2 years, have been identified
as risk factors for PML. Patients with these risk
factors, as well as those without a history of
immunosuppressant use but with a high
anti-JCV antibody index and a history of
long-term use of natalizumab, have been
reported to be at higher risk [10, 11]. Currently,
available evidence suggests that the risk of PML
is low at an anti-JCV antibody index B 0.9,
whereas it increases substantially at[1.5 for
patients who have been treated with natal-
izumab for longer than 2 years.

Epidemiological studies have suggested that
the features of MS vary depending on the
genetic background of the patients’ ethnicity
[12]. The Japanese population is genetically
homogeneous and geographically isolated.
From that point of view, the phase 2 study of
natalizumab that enrolled RRMS patients in
Japan showed that natalizumab reduced EDSS
and ARR with no safety concerns [13, 14].
Consequently, natalizumab was approved in
2014 with indications for prevention of relapse
and suppression of disability worsening in MS
patients. However, because there were insuffi-
cient efficacy and safety data for Japanese
patients, this approval was made on the condi-
tion that post-marketing surveillance would be
conducted for all patients taking natalizumab to
evaluate its effectiveness and safety under
real-world clinical conditions. There is currently
no publication containing real-world data from
a substantial number of Japanese patients. This
study includes data from an all-case surveillance
that has a large number of cases from the clin-
ical setting. Confirmation of its safety and
effectiveness in the early phase promotes the
appropriate use of natalizumab. Furthermore,
this study shows that Japanese MS is genetically
different from that of Western populations; for
example, we found that DRB1*0405 is the
highest MS risk allele [15, 16]. This study is
ongoing. Here, we report the results of an
interim analysis of data collected until the data
lock point at 1 year and 8 months from the start
of surveillance.
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METHODS

The present study was conducted by Biogen
Japan, Ltd (Tokyo, Japan) in accordance with
the Declaration of Helsinki and the Good
Post-marketing Study Practice in Japan. The
study included all MS patients who had received
treatment with natalizumab (Tysabri�) since its
launch, using a central registration system.
Patients who had participated in the phase 2
extension study of natalizumab were also
enrolled in the present study at the time they
switched from the preapproval form to the
marketed form of the drug. The target number
of patients was 400. The registration and study
periods were from June 4, 2014 to the comple-
tion of 2 years of observation of the last patient
to be enrolled. Data as of February 7, 2016 (data
lock point) were aggregated and used for anal-
ysis. The standard observation period of this
study was 2 years, except in cases where the
treatment was discontinued. If treatment was

discontinued, patients were followed up for
6 months after discontinuation. Data were col-
lected through case report forms recorded by
the attending physicians during routine clinical
practice visits.

The major investigated items included
patient characteristics, relapse rates, changes in
EDSS, and the incidence rates of AEs and adverse
drug reactions (ADRs). ADRs were defined as AEs
for which the causal relationship with natal-
izumab could not be ruled out. Additionally, the
important investigated items for safety were
specified as anaphylaxis, PML, infections other
than PML, immune reconstitution inflamma-
tory syndrome (IRIS), liver damage, anti-natal-
izumab antibody production, and JCV
antibodies. Table 1 shows the study schedule.

Changes in EDSS over time from baseline
were analyzed using the Wilcoxon signed-rank
test. Relapse was evaluated by calculating ARR.
Changes in ARR with 95% confidence intervals
(CI) at each time point from baseline were

Table 1 Study schedule

Survey criteria Questionnaire form
for 1 year (0–12 M)

Questionnaire form
for 2 years (12–24 M)

Patient background s –

Primary disease s –

Condition of administration s s

Discontinuation/dropout s s

Previous medication/treatment s –

Concomitant drug/treatment s s

Anti-JCV antibody 0, 6, 12 M 18, 24 M

Anti-natalizumab antibody s s

Anti-AQP4 antibody s s

Clinical course s s

Relapse s s

EDSSa 0, 3, 6, 9, 12 M 15, 18, 21, 24 M

Adverse event s s

Laboratory testing s s

M months, JCV John Cunningham virus, AQP4 aquaporin-4, EDSS expanded disability status scale
a Since EDSS was measured in a real-world clinical setting, the last evaluated score was used for analysis
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analyzed using a negative binomial regression
model. For each analysis, p\0.05 was consid-
ered statistically significant. SAS release 9.3 (SAS
Institute, Cary, NC, USA) was used for data
analysis. AEs were encoded using the Medical
Dictionary for Regulatory Activities Terminol-
ogy (MedDRA)/J version 18.1 and classified
according to their preferred terms.

RESULTS

Patients

As of the data lock point (February 7, 2016), a
total of 170 Japanese MS patients who received
natalizumab were registered. Data were col-
lected from 169 patients after excluding 1
patient who did not take natalizumab. Of them,
106 patients whose data were locked were
included in the safety analysis. For the remain-
ing patients, data are expected to be locked after
confirmation of data adequacy. A total of 75
patients were included in the effectiveness
analysis after excluding 30 patients whose
effectiveness data were unlocked and 1 patient
whose efficacy data were not collected (Fig. 1).
The safety analysis population included 33
patients from the phase 2 study in Japan who

continuously received treatment with
natalizumab.

Table 2 shows the patient baseline charac-
teristics of the safety analysis population
consisting of patients from the phase 2 study
(n = 33) and natalizumab-naı̈ve patients
(n = 73), as well as all patients. Women
accounted for 62.3%; mean age was 39.3 years;
mean body weight was 55.3 kg. There was 1
patient with a low body weight\40 kg. Natal-
izumab was used for the treatment of MS in all
106 patients. The majority of the patients had
RRMS (87.7%), and there were no patients with
primary progressive MS. Most baseline charac-
teristics were similar between patients from the
phase 2 study and natalizumab-naive patients
except for the percentage of patients who
received prior MS therapy and the number of
relapses in the past 1 year. All 106 patients were
tested for anti-JCV antibodies, and 66 patients
(62.3%) were positive. Of the 99 patients who
were tested for anti-aquaporin-4 (AQP4) anti-
bodies, none were found to be positive.

Treatment Exposure

The mean length of treatment exposure in the
present study was 6.6 months (for those who
had continuously participated in the clinical

Fig. 1 Patient disposition. Asterisk: as of February 7, 2016
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Table 2 Baseline characteristics

Items All Patients from phase
2 study

Natalizumab-naı̈ve
patients

Total number of patients, n (%) 106 33 73

Female, n (%) 66 (62.3) 21 (63.6) 45 (61.6)

Inpatient/outpatient status, n (%)

Outpatient 94 (88.7) 33 (100.0) 61 (83.6)

Inpatient 7 (6.6) 0 (0.0) 7 (9.6)

Inpatient/outpatient 5 (4.7) 0 (0.0) 5 (6.8)

Age (years)a

Mean ± SD 39.3 ± 10.8 40.2 ± 8.5 38.8 ± 11.7

Median [min, max] 39.0 [15, 78] 39.5 [26, 59] 39.0 [15, 78]

\15 0 (0.0) 0 (0.0) 0 (0.0)

C 15 and\65 94 (88.7) 32 (97.0) 62 (84.9)

C 65 2 (1.9) 0 (0.0) 2 (2.7)

Body weight (kg)b

Mean ± SD 55.3 ± 10.9 56.8 ± 11.0 54.7 ± 9.7

Median [min, max] 53.5 [39.9, 86.0] 54.5 [43.0, 86.0] 52.0 [39.9, 74.0]

MS typec, n (%)

Clinically isolated syndrome 0 (0.0) 0 (0.0) 0 (0.0)

Relapsing–remitting type 93 (87.7) 29 (87.9) 64 (87.7)

Secondary progressive type 13 (12.3) 4 (12.1) 9 (12.3)

Primary progressive type 0 (0.0) 0 (0.0) 0 (0.0)

Years from onset of MS (years)d

Mean ± SD 10.0 ± 6.6 10.8 ± 5.9 9.7 ± 6.8

Median [min, max] 8.5 [0.5, 33.4] 8.6 [3.2, 26.3] 8.1 [0.5, 33.4]

Prior MS therapy, n (%)

DMT-naı̈ve 20 (18.9) 7 (21.2) 13 (17.8)

IFN only 34 (32.1) 21 (63.6) 13 (17.8)

Fingolimod only 19 (17.9) 0 (0.0) 19 (26.0)

Switched between IFN and fingolimod 33 (31.1) 5 (15.2) 28 (38.4)

Number of relapses in past 1 year, n (%)

0 58 (54.7) 26 (78.8) 32 (43.8)

1e 25 (23.6) 3 (9.1) 22 (30.1)

2e 13 (12.3) 2 (6.1) 11 (15.1)
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trials for market approval of natalizumab, only
the treatment period of the present study was
counted). No patients received treatment
for C 18 months (Table 3). A total of 27 patients
(25.5%) discontinued natalizumab (Table 4).
The reasons for treatment discontinuation were
insufficient effect and worsening of MS in six
patients (5.7%), AEs in five patients (4.7%),
patient request in two patients (1.9%), no hos-
pital visit in one patient (0.9%), and pregnancy
in one patient (0.9%). Other reasons (14
patients, 13.2%) included concerns about the
risk of PML in ten patients (9.4%). Eleven
patients (10.4%) were tested for anti-natal-
izumab antibodies; three patients (2.8%) were
positive for anti-natalizumab antibodies. There
was no report of relapse in with patients who
were positive for anti-natalizumab antibodies.

Effectiveness

Effectiveness was evaluated via changes in EDSS
score and ARR from baseline. The effectiveness
analysis population included patients who had
continued treatment from the phase 2

extension study; in those patients, EDSS and
ARR had improved at the baseline of the present
study. Therefore, to evaluate the effectiveness in
natalizumab-naı̈ve patients, in addition to the
original planned effectiveness analysis of the
total population, we performed additional
analyses of EDSS and ARR after excluding
patients from the phase 2 study.

EDSS data were collected from 60 patients. In
the total effectiveness analysis population,
there was no significant difference in EDSS

Table 2 continued

Items All Patients from phase
2 study

Natalizumab-naı̈ve
patients

C 3e 7 (6.6) 1 (3.0) 6 (8.2)

Unknown 3 (2.8) 1 (3.0) 2 (2.7)

Mean ± SDe 0.7 ± 1.0 0.3 ± 0.9 0.9 ± 1.1

Median [min, max]e 0.0 [0, 4] 0.0 [0, 4] 1.0 [0, 4]

EDSS scoref

Mean ± SD 2.89 ± 2.33 2.53 ± 1.97 3.05 ± 2.47

Median [min, max] 2.00 [0.0, 8.5] 2.00 [0.0, 7.0] 2.50 [0.0, 8.5]

MS multiple sclerosis, DMT disease-modifying therapy, EDSS expanded disability status scale, SD standard deviation
a n = 96 overall; patients from phase 2 study, n = 32; natalizumab-naı̈ve patients, n = 64
b n = 93 overall; patients from phase 2 study, n = 28; natalizumab-naı̈ve patients, n = 65
c MS type was diagnosed by physicians
d n = 105 overall; natalizumab-naı̈ve patients, n = 72
e Except for unknown patients (n = 103 overall; patients from the phase 2 study, n = 32; natalizumab-naı̈ve patients,
n = 71)
f n = 104 overall; patients from the phase 2 study, n = 32; natalizumab-naı̈ve patients, n = 72

Table 3 Duration of natalizumab exposure

Total (months)

Mean – SD 6.6 – 5.5
Median [min, max] 9.5 [0.0, 16.7]

\6 months, n (%) 49 (46.2)

C 6 and\12 months, n (%) 41 (38.7)

C 12 and\18 months, n (%) 16 (15.1)

C 18 and\24 months, n (%) 0 (0.0)

C 24 months, n (%) 0 (0.0)

SD standard deviation
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between baseline and the last observation
(Fig. 2, p = 0.290). After excluding patients from
the phase 2 study (n = 22), the EDSS change
between baseline (2.59) and the last observation
(2.50) was 0.09 (p = 0.349). The EDSS change in
patients from the phase 2 study was 0.07 (2.27
to 2.20, p = 1.000). Improved and worsened
EDSS were defined as a decrease of more than 1
and an increase of more than 0.5 from baseline,
respectively. The proportions of the cases that
were stable, improved, or worsened were 82%,
10%, and 8%, respectively. There were nine
patients who had baseline EDSS[5.0; the mean
EDSS in these patients at baseline and at the last
evaluation was 6.50 and 6.28, respectively.

ARR data were collected from 74 patients. In
the total effectiveness analysis population,
there was a significant improvement in ARR; the
ARR of patients at 1 year before treatment and
at the end of treatment were 0.59 (95% CI
0.38–0.83) and 0.16 (95% CI 0.09–0.31),
respectively (p = 0.001) (Fig. 3). 21.6% (16/74)
of the patients were treated for more than 1 year
and the ARR of the group was 0.38 before
treatment and 0.06 at the end of treatment
(p = 0.092). The ARR of patients from the phase
2 study (n = 26) was 0.23 (95% CI 0.10–0.66)
before treatment and 0.14 (95% CI 0.07–0.42) at
the end of treatment (p = 0.357). After exclud-
ing patients from the phase 2 study (n = 48),
ARRs were 0.79 (95% CI 0.50–1.12) and 0.18
(95% CI 0.09–0.38), respectively (p = 0.001).
Forty-two patients were on another DMT before
registration, and their ARRs before and at the
end of treatment were 0.71 (95% CI 0.45–1.07)
and 0.14 (95% CI 0.06–0.32), respectively
(p = 0.003).

Safety

Of the 106 patients included in the safety
analysis, ADRs were observed in 12 patients
(11.3%), of whom four patients (3.8%) had
serious ADRs (Table 5). Major ADRs included
hepatic function abnormal and pyrexia, and no
new ADRs were noted. Major serious ADRs were
MS relapse, neurosis, and suicide attempt. No
patient had PML during the observation period.
ADRs that caused treatment interruption or

T
a
b
le
4

co
nt
in
ue
d

R
eg
is
tr
y

nu
m
be
r

R
ea
so
n
fo
r

di
sc
on

ti
nu

at
io
n/

w
it
hd

ra
w
al

E
D
SS

at
ba
se
lin

e
N
um

be
r
of

re
la
ps
es

in
pa
st

1
ye
ar

P
ri
or

M
S

th
er
ap
y

D
ur
at
io
n
of

na
ta
liz
um

ab
ex
po

su
re

(m
on

th
s)

N
um

be
r
of

re
la
ps
es

af
te
r

di
sc
on

ti
nu

at
io
n/

w
it
hd

ra
w
al

Se
ve
ri
ty

of
re
la
ps
es

T
im

e
in
te
rv
al

be
tw
ee
n
la
st

na
ta
liz
um

ab
in
fu
si
on

an
d

oc
cu
rr
en
ce

of
re
la
ps
e
(d
ay
s)

01
53

A
E
s

U
nk
no
w
n

0
D
M
T
-n
aı̈
ve

0.
9

0
–

–

01
60

A
E
s

2.
0

2
D
M
T
-n
ai
ve

1.
0

1
N
on
-s
er
io
us

10

A
E
ad
ve
rs
e
ev
en
t,
M
S
m
ul
ti
pl
e
sc
le
ro
si
s,
D
M
T
di
se
as
e-
m
od
ify
in
g
th
er
ap
y,
E
D
SS

ex
pa
nd

ed
di
sa
bi
lit
y
st
at
us

sc
al
e,
IF
N

in
te
rf
er
on
,
JC
V
Jo
hn

C
un

ni
ng
ha
m

vi
ru
s,

PM
L
pr
og
re
ss
iv
e
m
ul
ti
fo
ca
l
le
uk
oe
nc
ep
ha
lo
pa
th
y

a
Pa
ti
en
ts
fr
om

ph
as
e
2
st
ud
y

b
N
at
al
iz
um

ab
w
as

ad
m
in
is
te
re
d
on

on
ly
on
e
oc
ca
si
on

206 Neurol Ther (2017) 6:197–211



discontinuation were observed in seven patients
(nine events), including two events of MS
relapse and one event each of eczema, tremor,

suicide attempt, chills, resting tremor, back
pain, and pruritus generalised. One patient
required a reduced dose of natalizumab because
of a non-serious ADR: hepatic function abnor-
mal. After discontinuation of natalizumab,
there were relapses (seven relapses in six
patients out of 28 patients) within 6 months
from discontinuation (Table 4). The length of
treatment exposure of four patients was less
than 1.5 months.

DISCUSSION

This is the first report of the enrollment of a
large number of patients to evaluate the safety
and effectiveness of natalizumab in a real-world
clinical practice setting in Japan. This report is
based on the results of an interim analysis at
1 year and 8 months of the all-case post-mar-
keting surveillance with a 2-year standard
observation period. Regarding effectiveness,
there was no worsening in the EDSS, and ARR
significantly decreased. The safety profiles were
consistent with those reported previously.

Fig. 2 Box plot of the expanded disability status scale
(EDSS) scores in the total effectiveness population. The
heavy horizontal lines show the median, the boxes show the

interquartile range, the error bars show the maximum and
minimum values, and the open circles show the mean value

Fig. 3 Annualized relapse rate (ARR) at 1 year before and
while on treatment with natalizumab in the total effec-
tiveness population. White bar shows ARR 1 year before
treatment, gray bar shows ARR while on treatment. The
error bars indicate 95% confidence intervals. * p = 0.001, �

p\0.001 by negative binominal regression
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In the present study, there were no signifi-
cant changes in mean EDSS from baseline
throughout the observation period, which
indicated sustained suppression of disease
worsening. There was a statistically significant
reduction in ARR from 0.59 to 0.16, and 86.5%
of patients had no relapse. Moreover, in the
natalizumab-naı̈ve patients (i.e., the population
remaining after excluding patients from the
phase 2 study), the reduction in ARR from 0.79
to 0.18 was greater than that seen in the total
effectiveness population, and 85.4% of patients
had no relapse. In previous reports, the mean
ARR at 1 year after treatment with natalizumab
ranged between 0.27 and 0.38, and the pro-
portion of patients with no relapse was 72–80%;
thus, the endpoints concerning ARR in the
present study were similar to those reported
previously [1, 3]. In total, 33 patients from the
phase 2 study and the extension study [13, 14]
were enrolled in the present surveillance.
Among these patients, the ARRs of patients at
1 year before treatment and at the end of
treatment were 0.23 and 0.14, respectively.
Even after 2 years of treatment extension, ARR
was reduced by 47.8%. This result shows the
long-term effectiveness of natalizumab.

In the major phase 3 studies of natalizumab
[1, 3], patients with baseline EDSS[5.0 were
excluded. However, the effectiveness population
of the present study included nine patients
(15.3%) with baseline EDSS[5.0. The ongoing
TOP observational study also included patients
with high EDSS; in its interim report, 29% of the
patients had EDSS of 4.5–9.5, showing that
natalizumab is being used in patients covering the
full spectrum of disability in real-world clinical
practice [4]. The present study showed that EDSS
in patients with baseline EDSS[5.0 decreased
with natalizumab, but not significantly. However,
as there were only a small number of patients with
high EDSS in the present study, including three
with secondary progressive MS, interpretation is
difficult. We plan to report the safety and effec-
tiveness results for those patients with high EDSS
by conducting stratified analysis when sufficient
data from a certain number of patients have been
accumulated.

The ratios of neuromyelitis optica (NMO)/
NMO spectrum disorder (NMOSD) to MS are

Table 5 Adverse drug reactions (ADRs) and serious
ADRs (n = 106)

Preferred term Number of events,
n (%)

Serious Non-serious

Total (patients/patients) 12 (11.3)

Total (case/patients) 16 (15.1)

Total serious ADRs

(patients/patients)

4 (3.8)

Hepatobiliary disorders 0 (0.0) 3 (2.8)

Alcoholic liver disease 0 (0.0) 1 (0.9)

Hepatic function abnormal 0 (0.0) 2 (1.9)

Skin and subcutaneous tissue

disorders

0 (0.0) 2 (1.9)

Eczema 0 (0.0) 1 (0.9)

Pruritus generalised 0 (0.0) 1 (0.9)

Nervous system disorders 2 (1.9) 2 (1.9)

MS relapse 2 (1.9) 0 (0.0)

Tremor 0 (0.0) 1 (0.9)

Resting tremor 0 (0.0) 1 (0.9)

Psychiatric disorders 2 (1.9) 0 (0.0)

Neurosis 1 (0.9) 0 (0.0)

Suicide attempta 1 (0.9) 0 (0.0)

General disorders and

administration site conditions

0 (0.0) 3 (2.8)

Pyrexia 0 (0.0) 2 (1.9)

Chills 0 (0.0) 1 (0.9)

Infections and infestations 0 (0.0) 1 (0.9)

Herpes zoster 0 (0.0) 1 (0.9)

Musculoskeletal and connective

tissue disorders

0 (0.0) 1 (0.9)

Back pain 0 (0.0) 1 (0.9)

MS multiple sclerosis
a We received additional information that was unlocked as
of February 7, as follows: completed suicide (outcome:
death)
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higher in Asia than in Western countries, indi-
cating that differentiating between NMO/
NMOSD and MS is a major challenge in Asia.
The detection of the AQP4 antibody is crucial
for differentiating NMO/NMOSD from MS and
promptly initiating immunosuppressive ther-
apy for NMO/NMOSD [17]. There was no
patient in whom anti-AQP4 antibodies were
detected in this study. Although the detection
of the AQP4 antibody has facilitated early dis-
tinction between NMO/NMOSD and MS, up to
40% of patients with NMO/NMOSD remain
seronegative for the AQP4 antibody. Recently,
autoantibodies against myelin oligodendrocyte
glycoprotein (MOG) were reported in the sera of
adult patients with the NMO/NMOSD pheno-
type [18]. A previous study showed that natal-
izumab was not beneficial for NMO/NMOSD,
and that it may even exacerbate the disease
during or shortly after therapy [19]. In this
study, Japanese physicians seemed to have
reached the differential diagnosis correctly.
However, to achieve a more accurate differential
diagnosis, additional assessment may be
required for patients who do not respond to
natalizumab.

In the AFFIRM and SENTINEL studies, 4%
and 1.9% of patients in the natalizumab-treated
groups experienced hypersensitivity reactions,
respectively. In previous clinical trials, most of
the hypersensitivity reactions occurred on the
second infusion, and most patients with a
hypersensitivity reaction (68%) had persistent
(one positive test, the result of which was
reproducible on retesting at least 6 weeks later)
antibodies to natalizumab. The incidence of
persistent anti-natalizumab antibodies was 6%
in the entire treatment cohort [20]. In the pre-
sent study, there were three patients (2.8%) who
were positive for anti-natalizumab antibodies
and they were detected on the second infusion.
Patients with anti-natalizumab antibodies
experienced hypersensitivity reactions and then
discontinued natalizumab immediately. The
persistence of antibodies in those patients was
not examined. Two out of three patients had
ADRs including pruritus generalised. In the
present study, the discontinuation rate was
25.5%, which seemed higher than that in a
report of the 5-year interim results of the large

observational TOP study (25.3%) [4]. Among
the various reasons for discontinuation, con-
cern about the risk of PML was much higher
among Japanese neurologists while the other
reasons were comparable, suggesting that Japa-
nese physicians may be more careful about the
risk of PML. This apparent trend needs to be
verified over longer observational periods. On
the other hand, there is concern about rebound
or reactivation of disease activity after natal-
izumab discontinuation. Regarding this matter,
there have been several studies that have
examined whether rebound or reactivation
occurs after discontinuation, but their findings
are controversial [21, 22]. In the present study, 6
out of 28 patients who discontinued natal-
izumab had a relapse after discontinuation;
however, four of those six patients had discon-
tinued natalizumab after less than 1.5 months
of treatment. In addition, information on dis-
ease activity obtained by MRI after natalizumab
discontinuation is limited in the present study,
since MRI imaging data were not collected. In
the present study, no ADRs that raised safety
concerns were observed. No patient experienced
PML during the present study period. However,
after the data lock point of the present study,
one patient who had experienced PML after
natalizumab treatment was reported in
September 2016 in Japan. Although there was
no occurrence of PML during the present study
period, none of the patients had received the
treatment for C 18 months, and the majority
(84.9%) of the patients received the treatment
for\1 year. However, there were some patients
who continued from the phase 2 study and were
exposed to natalizumab for [2 years. Continu-
ous, close attention to the risk of PML is
required. Currently, identified risk factors for
PML associated with natalizumab include
anti-JCV antibody seropositivity, a history of
immunosuppressant use, and treatment with
natalizumab for C 2 years [11]. Moreover, in
patients without prior immunosuppressant
exposure, the risk of developing PML increases
with the antibody index [23]. Anti-JCV anti-
body-positive MS patients were reported to
comprise 56% of all patients at baseline in the
observational study STRATIFY-1 in the USA [9],
between 47% and 68% in the European cohort
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study [24], and 63% in Japanese phase 2 study
[13], which are consistent with the results of the
present study (62.3%).

STUDY LIMITATIONS

The surveillance was designed to represent a
real-world clinical setting; consequently,
patients were not blinded to treatment and no
placebo comparison was used. Since this was
the first interim report of the surveillance, there
were relatively few patients and the duration of
exposure was relatively short.

CONCLUSIONS

As a result of the interim analysis at 20 months
of the 2-year post-marketing surveillance per-
iod, the effects of natalizumab on controlling
EDSS progression and preventing MS relapse
were confirmed under real-world clinical con-
ditions in Japan. The safety profile was similar
to that reported previously. The all-case
post-marketing surveillance, which was a con-
dition of approval, is still ongoing, and we
consider that the results of the present interim
report contribute to the proper use of natal-
izumab in accordance with the package insert.
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