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Natalizumab treatment in multiple sclerosis:
the experience from two Brazilian MS centers

Natalizumabe no tratamento da esclerose multipla: a experiéncia de dois centros
brasileiros

Enedina Maria Lobato de Oliveira’, Renata Faria Simm?, Gorana Dasic?®, Marilia Mamprim de Morais’,
Samira Luiza dos Apostolos Perreira?, Dagoberto Callegaro?

ABSTRACT

Objective: Analyze the demographics, clinical characteristics, efficacy and safety of natalizumab treatment in Brazilian patients with
multiple sclerosis (MS) followed up for at least 12 months, in two tertiary MS care centers in Sdo Paulo. Method: We evaluated the effect of
natalizumab treatment on annualized relapse rate and disability progression in 75 patients with MS treated with natalizumab for at least
12 months. A subgroup analysis was performed to evaluate efficacy of natalizumab treatment in patients with Expanded Disability Status
Scale (EDSS) < 3.0 vs patients with EDSS > 3. Results: Patients treated for at least one year with natalizumab showed a 91% reduction in
aRR, as well and an improvement in neurological disability. The impact of natalizumab treatment was greater in patients with EDSS < 3.0.
Overall, natalizumab was safe but one patient developed progressive multifocal leukoencephalopathy. Conclusion: Natalizumab as a third
line therapy is safe and efficacious, especially in patients with mild neurological disability.
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RESUMO

Objetivo: Analisar as caracteristicas clinicas e demogréaficas, assim como a eficacia e seguranga do tratamento com natalizumabe (usado
em terceira linha), por no minimo 12 meses, em pacientes brasileiros acompanhados em dois centros de tratamento de esclerose multipla,
na cidade de Sao Paulo. Método: Avaliamos o efeito do tratamento com natalizumabe na taxa anualizada de surto (aRR) e progressao
de incapacidade (medida por Expanded Disability Status Scale (EDSS)) em 75 pacientes tratados por, no minimo 12 meses. Realizamos
uma analise de subgrupo em pacientes com EDSS < 3,0 e com EDSS > 3, para avaliar o impacto no tratamento, considerando-se o grau
de incapacidade neurolégica. Resultados: O tratamento com natalizumabe, por pelo menos um ano, reduziu a aRR em 91%, assim como
melhorou a incapacidade neurolégica. Em pacientes com EDSS < 3,0 observamos um impacto maior do tratamento na incapacidade
neurolégica, reduzindo sua progressao em 51%, durante o periodo do estudo. O tratamento com natalizumabe é seguro, porém um paciente
desenvolveu leucoencefalopatia multifocal progressiva. Conclusao: O tratamento com natalizumabe, em terceira linha terapéutica é seguro
e eficaz especialmente, em pacientes com incapacidade neurolégica leve (EDSS < 3.0).

Palavras-chave: natalizumabe, esclerose multipla, progressao da incapacidade, taxa de surto.

Multiple sclerosis (MS) is a demyelinating, inflammatory
disease of the central nervous system (CNS), presumably with
an autoimmune etiopathogenesis. The first line therapies de-
veloped for the relapsing-remitting form of MS (RRMS) include
disease modifying treatments (DMTs) as interferons (IFNs)
beta and glatiramer acetate (GA) and they are known to be
partially effective, with 20 - 50% of treated patients experienc-
ing a relapse or disability progression in a short period of time'.

Natalizumab is a humanized monoclonal antibody that
blocks the a.-4 integrin, VLA-4, an adhesion molecule present

on leukocytes surface, inhibiting their migration into CNS%
In the pivotal study AFFIRM, natalizumab reduced annual-
ized relapse rate (aRR) by 68% and the risk of sustained dis-
ability progression by 42% over 2 years®. Although patients
studied in AFFIRM were mostly treatment naive RRMS pa-
tients, natalizumab is only approved for use in patient that
failed treatment with DMTs or have highly active disease. This
more restricted use of natalizumab is consequence of safe-
ty concerns related to risk of progressive multifocal leukoen-
cephalopathy (PML), a rare but potentially life-threatening
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condition caused by JC (John Cunningham) virus infection
of the brain®

In addition to AFFIRM study, several post marketing
observational (real life) studies, were conducted with use
of natalizumab in clinical practice as per approved label in
patients that failed previous DMTs. These mostly national
studies demonstrated that also in this population natalizum-
ab is proved to be effective and safe**S. In Brazil, natalizum-
ab was approved by Brazilian regulatory agency (ANVISA) in
2008 as a monotherapy for patients with RRMS, to prevent
relapses and delay disability progression in patients: a) with
insufficient response to the first line drugs (ie. DMTs) defined
as at least one relapse in the previous year and a minimum
of nine T2 lesions or one gadolinium (Gd) enhancing lesion
or b) in patients with severe RRMS with rapid evolution, de-
fined as > 2 disabling relapses in one year associated with an
increase on T2 lesion load or > 1 T1 Gd enhancing lesion on
MRI compared to a baseline scan, according to its label.

Natalizumab was made commercially available and in-
cluded in the national formulary in 2011 and is currently
only reimbursed for patients with RRMS with insufficient
response to both IFNs beta and GA treatment. Natalizumab
is not reimbursed for use in RRMS patients with rapid evo-
lution. As of September 2014, there are more than 1100
Brazilian patients treated with natalizumab'.

The objective of this study is to analyze the demographics
and clinical characteristics, as well as efficacy and safety pro-
file of natalizumab treatment (used mostly as 3rd line treat-
ment), in Brazilian patients with RRMS followed up for at least
12 months in two tertiary MS clinical centers in Sdo Paulo.

METHOD

A retrospective analysis based on a review of medical re-
cords of patients with RRMS (as defined by 2005 McDonald
criteria)’ treated for at least 12 months with natalizumab
(Tysabri®, Biogen Idec, Cambridge, USA) was performed using
patients data from two tertiary care center specialized in MS
and other demyelinating diseases in Sdo Paulo (Department
of Neurology, Federal University of Sao Paulo - UNIFESP, and
Department of Neurology, School of Medicine, University of
Sdo Paulo - USP). Patients treated for less than 12 months
were not included, therefore, patients with any severe reac-
tion, as per physician judgement, who had the medication
withdrawn, at any time, before completing 12 months of
treatment were excluded from the analysis.

The criteria for choosing natalizumab as a second or third
line therapy was at the attending physician's discretion but
treatment failure was defined as: at least one relapse (corti-
coid treatment required) in the previous year and the pres-
ence of new lesions, either T2 (minimum two) or T1 with
gadolinium enhancement (minimum one). Also, natalizum-
ab treatment could have been initiated for an aggressive

disease, defined as two or more relapse within a year and a
sustained increase in the Expanded Disability Status Scale
(EDSS) score of at least 1 point in the previous year.

Only clinical variables were included in the analysis such
as age, gender, disease duration previous to natalizumab
treatment, disease activity measured by annualized relapse
rate (aRR) and disease progression measured by EDSS and
progression index (PI), which is calculated by dividing the
EDSS by disease duration time®. We evaluated the effect of
natalizumab treatment on disability and disease progression
(EDSS and PI, respectively) as well as on aRR after at least
12 months of natalizumab treatment. We also performed a
subgroup analysis evaluating the efficacy of natalizumab in
patients with EDSS < 3.0 vs patients with EDSS > 3.0. Since
MRI parameters were not available for all patients, an MRI
analysis of natalizumab treatment was not performed.

Statistical analysis was performed using Microsot Excel’
software. Paired Student t test was used for comparing mean
aRR, EDSS scores and PI, before and after natalizumab treat-
ment. Data is presented as mean + standard deviation and
significance was set as a p < 0.05.

This work was approved by each institutional IRB and
at UNIFESP is part of an ongoing epidemiological study ap-
proved in 2013.

RESULTS

We identified 75 patients that were on natalizumab treat-
ment for at least 12 months, between December 2008 and
March 2014. Seventy four patients had RRMS and one had
a progressive course (note: currently natalizumab is not ap-
proved for treatment of progressive forms of MS). The major-
ity (77%) of patients was females with a mean (+ standard de-
viation (SD)) age of 36.39 £ 8.64 years; mean disease duration
of 11.84 £ 7.39 years and median EDSS score of 4. The clinical
characteristics of all 75 patients are summarized in Table 1.

Natalizumab treatment was implemented to 74 (98.6%)
patients due to treatment failure. Fifty patients failed two
DMDs (one interferon beta formulation and glatiramer), 24
have failed either an interferon beta formulation, or glatiramer
or cyclophosphamide before natalizumab treatment. Overall
40 (53.3%) patients were treated with immunosuppressant
prior to natalizumab. Only one patient with aggressive disease
was treated with natalizumab as a first line therapy

Patients received a median of 24 infusions. Twenty-eight
patients (37%) received more than 24 infusions and 47 be-
tween 12 - 24 infusions. Treatment with natalizumab was ef-
fective in reducing the mean aRR in 91%, from 2.45 £ 1.86 in
the previous year before treatment to 0.26 £ 0.58 over the fol-
low up period (Table 2). Also, during one year of follow up, a
total of 61 patients didn't experience any relapse, 1 relapse
occurred in 11 patients and 2 relapses were reported by 3 pa-
tients (Figure).
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Table 1. Demographic and clinical characteristics of patients
with MS at baseline.

Patients, n 75
Age, years

Mean +SD 36.39 +8.64

Median (range) 36 (20-55)
Gender, n (%)

Male 17(22.7)

Female 58 (77.3)
MS disease duration, years

Mean + SD 11.84£7.39

Median (range) 11(3-42)
aRR before natalizumab

Mean + SD 2.45+1.86

Median (range) 2 (0-10)
EDSS score

Mean + SD 415+1.72

Median (range) 4 (1-6.5)
Progression Index

Mean +SD 0.616 +0.485

Median (range) 0.469 (0-3.0)

Patients with EDSS Score <3.0, n (%) 22(29.3)

Patients with EDSS Score > 3.0,n (%) 53(70.7)

Previous use of immunosuppressant (IS), n (%) 40 (53.3)
Previous use of DMTs (IFNs and/or GA), n (%)

IFN and GA 50 (66.7)

IFN or GA 23(30.7)

Neither 2(2.7)
JCV antibody status n (%)

Negative 54 (72)

Positive 19(25.3)

Unknown 2(2.7)

MS: multiple sclerosis; SD: standard deviation; EDSS: Expanded
Disability Status Scale; IFN: interferon; GA: glatiramer acetate;
JCV:John Cummings Virus.
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Figure. Number of patients with annualized relapse rate (aRR)
reported before and after 1 year of natalizumab treatment.

Apropos of neurological disability, natalizumab treat-
ment showed a significant improvement when one consid-
ers EDSS. We observed a mean reduction of 0.65 points in
the EDSS score. Since evaluating disability only by EDSS
score may not be appropriate due to the fact that it is not
a linear scale, we also looked at the progression index (PI).
Natalizumab treatment also had a positive impact on PI,
slowing down disability progression by 60% (p < 0.005). Also,
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40% of patients improved at least 1 point in the EDSS score,
over the treatment period.

To investigate whether natalizumab treatment would have
a different impact according the severity of neurological dis-
ability, we divided the patient population into two different lev-
els of disability: mild (EDSS up to 3.0) and moderate to severe
(EDSS >3.0). Natalizumab showed a positive effect on disability,
regardless the baseline EDSS, however, patients with an EDSS <
3.0 had a 26.1% reduction in their final EDSS score. Also, when
considering disability progression, natalizumab treatment
showed a significant impact on PI, with a greater impact in pa-
tient with mild disability, over the study period (Table 3).

Safety and tolerability

Patients received a median of 24 infusions of natalizumab
and the medication was safe and well tolerated. Five patients
(6.6%) reported mild to moderate infusion reactions and up
to 85% of all treated patients never experienced an adverse
event. Nonetheless 47% (35) of all patients, after a median of
24 infusions, withdrew from treatment, mainly due to PML
risk, according to physician's decision and based on the fol-
lowing criteria: patients with more than 24 infusions, who
have been previously exposed to immunosuppressant and
had a John Cummings Virus (JCV) antibody positive status®.

There was one case of PML in a female patient, who had
been treated with immunosuppressant previously and had
60 natalizumab infusions. Her anti-JCV status was unknown.
Also, one patient presented an Human Papiloma virus (HPV)
uveitis. There were no further reports of any other opportu-
nistic infection in the study population.

Table 4 summarizes the reasons for natalizumab withdraw
and it is important to highlight that anti-natalizumab antibod-
ies titers were not considered for withdraw, mainly due to the
fact that the population presented here was not tested for them.

Regarding to anti-JCV seropositivity, we observed 72% of pa-
tients anti-JCV negative at the beginning of natalizumab treat-
ment, but over the study period, 20 (37%) patients converted to
an anti-JCV positive status, therefore, at the end of the observa-
tional period 53% of all patients were anti-JCV positive, however,
since this was a retrospective study, based only on patients file
review we did not calculate the annual conversion rate.

There was one pregnancy during natalizumab treatment.
To the extent of our knowledge, treatment was immediately
suspended and the offspring was healthy.

DISCUSSION

This study is a first publication of Brazilian patients
with RRMS that were treated for at least one year with na-
talizumab. It is very important to emphasize how differ-
ent this population is from the AFFIRM trial% The majority
of patients included in this study was not naive and has
been exposed to different treatments, including aggressive



Table 2. aRR, EDSS and PI - before and after natalizumab treatment.

Before natalizumab Over 1 year of treatment p-values
Mean aRR 2.45+1.86(n=75) 0.26+0.58(n =75) <0.005
Mean EDSS score 4.22+£1.80(n=75) 3.56+2.16 (n =75) <0.005
Mean PI 0.616 £0.485 (n =75) 0.367 £0.274 (n = 75) <0.005

aRR:annualized relapse rate; EDSS: Expanded Disability Status Scale; Pl: progression index.

Table 3. Subgroup analysis by baseline EDSS score.

Before natalizumab After natalizumab p-values  Percentage of reduction
Mean EDSS score (baseline score < 3.0) 2.0+£0.83(n=22) 1.48 £1.01 (n=22) <0.005 26.1%
Mean EDSS score (baseline score > 3.0) 5.05+1.07 (n = 53) 4.34+1.53(n=53) <0.005 14.0%
Mean Pl (baseline score <3.0) 0.38+0.28(n=22) 019+015(n=22) <0.005 511%
Mean PI (baseline score > 3.0) 0.71+£0.52 (n =53) 0.44 +0.28 (n =53) <0.005 38.0%

EDSS: Expanded Disability Status Scale; Pl: progression index.

Table 4. Reasons for natalizumab withdraw.

Reason for withdraw n %
PML risk* 20 571%
Patients’request 6 171%
Vulvar Cancer 1 2.9%
Poor tolerability$ 1 2.9%
Pregnancy 1 2.9%
PML 1 2.9%
Not MS 1 2.9%
Disease stability* 1 2.9%
HPV uveitis 1 2.9%
PPMS 1 2.9%
SPMS 1 2.9%
Total 35 100.0%

MS: multiple sclerosis; PML: progressive multifocal
leukoencephalopathy; HPV: Human papiloma virus; SPMS:
Secondary progressive multiple sclerosis.

*As defined by attending physician and based on previous
immunosuppressant exposure and length of natalizumab treatment.
§ As defined by treating attending physician based on infusion
reaction. ¥ According to attending physician’s notes on patient file.

immunosuppression. In our opinion, such population re-
flects better the “real life” type of patients in Brazil, since
the use of Natalizumab in local clinical practice (reim-
bursement guidelines) is restricted to RRMS patients that
failed IFN beta treatments as well as glatiramer acetate
resulting in a treatment scenario with patients with more
accumulated disability.

Prior to treatment with natalizumab, the population in
the AFFIRM trial had a mean aRR of 1.5 and a mean EDSS
of 2.3 with approximately 40% of patients with > 2 relapse in
the preceding year. Also, in this pivotal trial the overall dis-
ease duration was 5 years. Although not comparable, the
population we describe seems to have a more aggressive dis-
ease with an aRR of 2.45 and a mean EDSS of 4.2, as well as
longer disease duration. We were not able to perform a sub-
group analysis based on relapse rate; nonetheless, the over-
all efficacy results were impressive with a 91% reduction in
aRR. Similar results were shown by Hutchinson et al."’ in a

subgroup analysis of patients with a highly active disease
from the AFFIRM and SENTINEL trials.

Natalizumab improved EDSS score with a mean reduc-
tion greater than 0.5 point in the whole population, and 40%
of our patients indeed improved theirs EDSS score in at least
one point. It is important to emphasize that, when compar-
ing the effect of treatment within different ranges of disabili-
ty, patients with an EDSS < 3.0 showed a better outcome, with
a26% reduction in the final EDSS score. Likewise, natalizum-
ab proved to slow down disease progression as measured by
the progression index. Philips et al." in a recent study dem-
onstrated that natalizumab treatment was associated with
a sustained reduction in EDSS scores, especially in patients
with EDSS > 2. Thus, it seems that natalizumab treatment is
able to halt disease progression. However, despite suggesting
a more favorable outcome in patients with EDSS < 3.0, we
should interpret these results with caution.

We were not able to estimate the proportion of disease
free patients' in our cohort since we faced the difficulties
in gathering data, common to most retrospective studies.
Nevertheless, 81% of our patients experienced no relapse
during natalizumab treatment and we observed a sustained
improvement of disability. In agreement with our findings,
Putzki et al.* also showed that approximately 80% of patients
remain relapse free while in treatment and 89% were disease
progression free in a study analyzing the efficacy of natali-
zumab as a second line therapy in Germany.

Recently, Fernandez et al. reported on the Spanish experi-
ence with natalizumab®. They demonstrated that, in real life,
natalizumab reduced aRR from 2.0 to 0.0 and improved EDSS,
in at least 0.5 point. The magnitude of the reduction in aRR and
EDSS progression, with natalizumab treatment, in the Spanish
cohort is as expressive as the one we describe. But, it is impor-
tant to highlight that this Brazilian cohort seems to have pa-
tients with more aggressive disease, with a higher median aRR
(2.45 vs 2.0) and also a higher baseline EDSS (4.2 vs 3.7).

Natalizumab was well tolerated, and no major adverse
event was observed within 12 months of treatment. The
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discontinuation rate described in this study reflects the lon-
ger treatment period compared with others real life studies,
since we gathered information for 6 years and the median in-
fusion number in our series is 24. So, one would expect that
nearly half of our patients withdrew from treatment, at the
end of this period. Indeed, most patients (57.1%) decided to
interrupt treatment due to PML risk, but 85% of our patients
never experienced any adverse events. Similar results were
found by Fragoso et al. in a recent paper analyzing natali-
zumab safety and tolerability reports during over more than
1000 infusions®. It is important to note that the only PML
case happened after 60 infusions in a patient who has been
treated with immunosuppressant previously.

Regarding anti-JCV seropositivity, it has been shown fre-
quencies of JCV antibodies, in general population, between 50%
and 60%, with higher prevalence in men than in women®'*%.
However, it is interesting to highlight that at the beginning of
natalizumab treatment, anti-JCV seropositivity was lower in
our patients than expected, since 75% of this cohort had a neg-
ative anti-JCV status. This may reflect a selection bias for natali-
zumab treatment, in order to minimize PML risk. Nonetheless,
at the end of the observational period, 53% of our patients were
anti-JCV positive which reinforces the need for frequent testing
in order to properly assess PML risk during treatment. Also, it is
noteworthy to emphasize that PML monitoring with MRI every
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This is a large Brazilian study showing that natalizumab is
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talizumab treatment on patients with mild neurological dis-
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treatment at the early stages of treatment failure.
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