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Natalizumab adverse events are rare in
patients with multiple sclerosis

Eventos adversos por natalizumabe sao raros em pacientes com esclerose multipla
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ABSTRACT

Objective: To assess the prevalence and the profile of adverse events (AE) of natalizumab in patients with multiple sclerosis (MS). Methods:
Data collection from neurologists attending to patients with MS at specialized units in Brazil. Results: Data from 103 patients attending the
infusion centers of 16 MS units in 9 Brazilian states were included in the study. The total number of infusions was 1,042. Seventy-nine pa-
tients (76.7%) did not present any AE. Twenty-four patients (23.3%) presented only mild AE. There were three major AE, including two deaths.
These three occurrences, although not necessarily being drug-related, must be taken into consideration. Conclusion: The profile of AEs for
natalizumab shows that 97% of patients have none or only mild AE. However, still due to safety worries, the use of this medication should be
restricted to MS units under the care of specialized neurologists.
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RESUMO

Objetivo: Avaliar a prevaléncia e o perfil dos eventos adversos (EA) por natalizumabe em pacientes com esclerose multipla (EM). Métodos:
Coleta de dados fornecidos por neurologistas de unidades especializadas em EM no Brasil. Resultados: No estudo, foram incluidos dados
de 103 pacientes em tratamento em centros de infusao de 16 unidades de EM em 9 estados brasileiros. O niumero total de infusoes foi
1.042. Setenta e nove pacientes (76,7%) nao apresentaram nenhum EA. Vinte e quatro pacientes (23,3%) apresentaram apenas EA leves.
Foram relatados trés importantes EA, incluindo duas mortes. Embora nao necessariamente ligadas a droga, estas EA devem ser levadas em
consideracéo. Conclusao: O perfil de EA para natalizumabe mostrou que em 97% dos pacientes nao houve EA ou houve apenas EA leves.
No entanto, dadas as preocupacoes com seguranca da droga, o uso deste medicamento deve continuar restrito as unidades de EM sob os
cuidados de neurologistas especializados.

Palavras-Chave: esclerose multipla, natalizumabe, eventos adversos, anticorpos monoclonais.

'Universidade Metropolitana de Santos (UNIMES), Santos SP, Brazil;

’Universidade Federal do Rio de Janeiro (UFRJ), Rio de Janeiro RJ, Brazil;

SUniversidade Federal do Parana (UFPR), Curitiba PR, Brazil;

“Faculdade de Medicina do ABC (FMABC), Santo André SP, Brazil;

*Universidade Federal de Minas Gerais (UFMG), Belo Horizonte MG, Brazil;

SCLINEN, Neurologia e Endocrionologia, Brasilia DF, Brazil;

’Hospital da Restauracao, Recife PE, Brazil;

8Pontificia Universidade Catélica de Sao Paulo (PUC-SP), Sorocaba SP, Brazil;

9Hospital Beneficéncia Portuguesa de Sao Paulo; Hospital Paulistano, Sdo Paulo SP, Brazil;
"®Universidade da Regiao de Joinville (UNIVILLE), Joinville SC, Brazil;

""Universidade Estadual de Londrina (UEL), Londrina PR, Brazil;

"?Faculdade de Ciéncias Médicas da Santa Casa de Sao Paulo (FCMSCSP), Sao Paulo SP, Brazil;
BUniversidade Federal de Uberlandia (UFU), Uberlandia MG, Brazil;

"“Hospital Sao Rafael de Salvador, Salvador BA, Brazil;

Universidade Federal de Mato Grosso do Sul (UFMS), Campo Grande MS, Brazil,

®Centro de Atendimento de Esclerose Multipla, Jundiai SP, Brazil.

Correspondence: Yara Dadalti Fragoso; Departamento de Neurologia da UNIMES; Rua da Constituicao 374; 11015-470 Santos SP - Brasil; E-mail: yara@bsnet.com.br
Conflict of interest: There is no conflict of interest to declare.

Received 22 August 2012; Received in final form 25 September 2012; Accepted 02 October 2012.

137



138

Natalizumab (Tysabri’, Biogen Idec) is a monoclonal an-
tibody that inhibits leukocyte migration across the blood-
brain barrier through selective inhibition of o-4 integrin.
Natalizumab effectively reduces inflammation in the central
nervous system' and has been approved worldwide for treat-
ing relapsing-remitting multiple sclerosis (RRMS) This drug
is used in intravenous infusions and should only be used by
skilled neurologists in multiple sclerosis (MS) centers under
monitoring programs’.

In Brazil, as in other countries, natalizumab has been
recommended for use when both glatiramer acetate and in-
terferon beta have failed to control the relapses and severe
disease activity in RRMS*". Guidelines from the Brazilian
Academy of Neurology now indicate that natalizumab can be
used as first line therapy or after failure of one immunomod-
ulatory drug’. Safety concerns relating to the drug have lim-
ited the number of neurologists using natalizumab in many
countries and, as a rule, only a small group of Brazilian neu-
rologists have a few cases under their care.

Although the main safety issue with natalizumab is the
development of progressive multifocal leukoencephalopa-
thy (PML)®, other aspects of the drug also deserve attention.
Reactions during infusions, which have been reported to oc-
cur in up to 10% of all patients’, require the specific care that
only knowledgeable physicians will be able to provide.

It is imperative to widen the Brazilian experience with the
use of natalizumab, including data on the profile of adverse
events of this drug. Our population and health systems are
unique and, therefore, we cannot simply absorb data from
North America, Europe and Asia. The aim of the present
study was to investigate adverse events to natalizumab and
their medical management in Brazil. The study was conduct-
ed by an independent task force.

METHODS

Ethical approval was obtained for each institution ac-
cording to their specific requirements.

Neurologists and health care personnel working at spe-
cialized MS centers in Brazil were invited to contribute to
this study by sending details of infusion reactions in natali-
zumab-treated MS cases under their care. The study was in-
dependent of all pharmaceutical companies, academia, pri-
vate or governmental institutions. Patients who had received
immunosuppressive drugs in the past were only included in
the natalizumab protocol if at least six months had elapsed
since the end of immunosuppressive drug administration,
in accordance with current Brazilian and international
recommendations®”.

Retrospective data from medical records were collect-
ed and forwarded to a central database. In order to main-
tain confidentiality, all information was given using only the
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gender and age of the patients. The total number of infusions
and the occurrence and type of adverse event in each infusion
were noted. Short term adverse events were considered to be
those occurring during the infusion and up to 24 hours after
that. Mild, moderate and/or severe adverse events were reg-
istered in detail. Since these records came from highly spe-
cific infusion centers in accredited hospitals, the information
had been carefully noted by the medical staff. Management
of adverse events by the medical team was registered.

The results are essentially descriptive and, therefore, no
statistical analysis was required. In order to assess whether
the presence of adverse events was correlated to gender or
age of the patients, a simple Pearson correlation test was per-
formed. Otherwise, results are simply the expression of mean
values and standard deviations, as well as descriptive data.

RESULTS

Twenty-three neurologists and three health care profes-
sionals directly linked to the infusion centers of 16 MS units
in 9 Brazilian states participated in the study. The database
consisted of 103 patients who presented very aggressive
RRMS without proper response and with inadequate disease
control with the use of immunomodulatory drugs.

The group of MS patients consisted of 71 women and 32
men with an average age of 30.7£11.2 years (range: 17 to 62
years). All patients had clinical disease activity (relapses) and
new lesions seen on magnetic resonance imaging, despite
the use of immunomodulatory drugs (interferon beta and
glatiramer acetate). The most severe cases were bedridden
(three patients). Prior to the first infusion, all patients had
been carefully screened for systemic infections, including
tuberculosis.

The total number of infusions was 1,042, corresponding
to an average of 10.1 infusions per patient (range: 1 to 41).

Seventy-nine patients (76.7%) did not present any ad-
verse event during or after any of their 807 infusions. Twenty-
four patients (23.3%) presented only mild adverse events, all
of them within 24 hours after the infusion. The most frequent
event was skin reaction during and immediately after the in-
fusion in seven cases (6.8%). This reaction was characterized
by general redness and/or pruritus and most doctors resort-
ed to dexamethasone or prednisone to relieve these symp-
toms. There were no cases requiring withdrawal from natal-
izumab treatment, although four patients presented more
than one episode of this allergy-like reaction.

Another mild side effect was headache during or im-
mediately after the infusion, affecting six patients (5.8%).
Generalized pain and/or muscle spasms, nausea, vomiting,
hiccups, dizziness, high blood pressure, asthenia, fatigue,
worsen of spasticity, respiratory infection, urinary infection,
visual blurring, low fever and paresthesia were much less



frequently reported and were typical of the two days follow-
ing the infusion. Most side effects were observed in the first
three infusions, but some patients presented the same symp-
toms in all or most of them. In general, the relationship be-
tween these side effects and the drug was considered to be
“probable” or “very likely” by the doctors in charge of the cas-
es. None of these adverse events required the patient to be
withdrawn from natalizumab treatment. There were no cor-
relations between age (p=0.36) and gender (p=0.57) and the
presence of adverse events.

In summary, the most frequent adverse events observed
during and immediately after the infusion of natalizumab
were general redness and/or pruritus and headache. During
the 48 hours following the infusion, mild and reversible un-
specific symptoms were reported by 20 patients (19.4%).

When followed by a longer period of time, three cases
presented more serious complications. One patient present-
ed a moderate adverse event, characterized by fungal infec-
tion in the skin of the torso. The patient was bedridden and,
although no culture was performed, the infection subsided
with local use of antifungal creams. This infection recurred in
every infusion between the third and the ninth doses, when
natalizumab was then suspended. The infection did not re-
appear and the relationship with the drug was considered to
be “very likely”.

Two patients presented severe adverse events resulting
in death. In both cases the fatal outcome occurred after the
first infusion of natalizumab and these were not bedridden
patients. The first case was a female patient aged 48 years
who presented a relapse on the week subsequent to the infu-
sion and, during this relapse, had cardiac infarction and ar-
rest. The relationship of the drug to the patient’s death was
unclear, but cannot be ruled out. After careful investigation,
there was no evidence of infections in the central nervous
system to explain the neurological symptoms and, therefore,
the adverse event was considered to be a relapse rather than
encephalitis. The second patient who died was a female aged
37 years, who presented a relapse 48 hours after the infusion.
She then presented a massive respiratory infection, acute
respiratory failure and septicemia, culminating with death
60 days after the infusion. Again, the relationship between
the fatal outcome and the drug could not be confirmed, but
could not be ruled out either. Like in the first case, the ad-
verse event was again considered to be a relapse rather than
encephalitis after all the investigations.

Except for the cases of moderate and severe adverse
events, one case intending to become pregnant and for
two cases of JC virus with previous use of immuno-
suppressive drugs, all other 97 patients continue to receive
the drug. Although the aim of this study was not assessing
efficacy of the drug, all neurologists using natalizumab re-
ported that they were satisfied with the results in control-
ling aggressive RRMS. This group of authors agrees that

natalizumab is an important therapeutic option for MS and
must remain in the health system reimbursement. Any fur-
ther comments on drug efficacy would be unwise since the
study design did not contemplate this assessment.

DISCUSSION

Natalizumab is a very specific monoclonal antibody for
treating MS. As is the case with all monoclonal antibodies,
the very good efficacy profile of these drugs shares space
with important safety concerns®. Although the prevalence of
moderate and severe adverse events is typically low?, it must
be kept in mind that treatment with all monoclonal antibod-
ies may be related to opportunistic infections, development
of tumors and autoimmune phenomena, allergic and ana-
phylactic reactions, cytokine release syndrome and, possibly,
heart failure®. With natalizumab in particular, the main con-
cern is opportunistic infection by the JC virus, which gives rise
to a condition of severe PML'*!°. Some countries have spe-
cific pharmacovigilance protocols for reporting on PML and
other side effects with natalizumab?®, but Brazil is not one of
them. In Brazil, adverse events are reported directly to the na-
tional agency for pharmacovigilance (ANVISA). While the cli-
nical characteristics and incidence of PML are clear in the
mind of all neurologists prescribing natalizumab, other side
effects, such as short term infusion-related adverse events,
are not often discussed. The present study reporting on the
profile of adverse events for natalizumab in Brazil is the first
independent and multicenter national work on this subject.

Skin reactions to natalizumab have previously been re-
ported"™® and are usually managed by injections of cortico-
steroids. They do not usually require suspension of the drug
treatment, unless the reaction is triggered by antibody-me-
diated reactions™"'"”. In our series of patients, natalizumab
treatment persisted and the doctors medicated the patients
presenting skin reaction, with dexamethasone or prednisone
prior to all other infusions, with good results. Headache, mild
infections and fatigue which were found in our study, are
among the common mild adverse events reported in clinical
trials'. None of these or other mild and limited side effects
culminated with drug withdrawal in our series of patients.

Although adverse events occurring after 48 hours of the
infusion were not the objective of this study, the profile of
moderate and severe adverse events observed here was rela-
tively uncommon and particularly worrying. Severe derma-
tological fungal infection has previously been described",
but no further reports have followed that initial one. The fatal
cases observed in our study were particularly different from
those reported in the literature, where death was mainly re-
lated to later development of PML. The two female adult pa-
tients with severe adverse events in our study both presented
their complications in the very first infusion, which led them
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to death. One patient died of a heart attack and the other
had severe lung infection, respiratory distress and septice-
mia. Congestive heart failure has been suggested (but not
confirmed) as a possible side effect of natalizumab', while
recurrent pericarditis has been reported once'. To clarify
whether deaths observed in these patients are a fatality or
the results of uncommon adverse events, is beyond the scope
of the present study. Patients undergoing natalizumab treat-
ment are often severe cases of MS, and may be more prone to
complications due to their frailty. However, as the relation-
ship between natalizumab and these deaths cannot be ex-
cluded, the authors recommend additional attention to myo-
cardial infarction and severe pneumonia during the use of
natalizumab.

One important limitation of the present report is the im-
mortal time bias''. Observational studies are subject to this
factor, which can be clearly understood if it is considered that
patients who have undergone one or two infusions without
adverse events are not comparable to those who had already
undergone 30 or more infusions and presented adverse reac-
tions. The explanation is that the patient with few infusions
and no side effects may still be subject to more infusions and
develop symptoms that have not appeared at the time of this
cross-sectional evaluation. Patients with more infusions may
have a better survival profile, meaning that they may have
overcome problems that patients with fewer infusions will
still have to face in their treatment. This type of bias could
explain why the two fatal cases occurred after the first drug
infusion. It is difficult to overcome this bias in a study like
this one, and awareness of this possibility must be raised.
However, in addition to other observational studies, cross
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