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BETA INTERFERONS IN CLINICALLY

ISOLATED SYNDROMES

A meta-analysis

Ailton Melo’, Bernardo Rodrigues', Amit Bar-Or*

Abstract — Beta-interferon use in definite multiple sclerosis (MS) has been proven to modify clinical and
magnetic resonance imaging outcome. We review and summarize the data of published double-blind,
randomized clinical trials to assess, with a meta-analysis the safety and efficacy of beta-interferon on the
occurrence of relapses in patients with a first clinical event suggestive of MS. After two years of follow-up,
interferon beta decreased the risk of conversion to clinically definite MS 0.51[0.39-0.65], and delayed the
time to diagnosis up to 367 days. Side-effects were mild and self limited. Our findings support the efficacy of
early treatment with beta-interferon in reducing conversion to clinically defined MS in patients with clinically
isolated syndromes.
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Interferons beta nas sindromes clinicas isoladas: meta-analise

Resumo - Ja é suficientemente conhecido que a utilizagao de interferon beta modifica o prognéstico clinico
e de ressonancia magnética em pacientes com esclerose multipla (EM). Revisamos e sumarizamos os dados
dos ensaios clinicos, duplo-cegos, randomizados e controlados com placebos para analisar, através de meta-
analise, a seguranca e eficacia dos interferons-beta sobre a ocorréncia de recidivas em pacientes com um
primeiro evento clinico sugestivo de EM. Apds dois anos de seguimento, os interferons-beta diminuiram o
risco de conversao para EM clinicamente definida 0,51[0,39-0,65] e retardaram o tempo para diagndstico em
367 dias. Os efeitos colaterais foram leves e auto limitados. Nossos dados comprovam a eficacia e seguranga
do interferon-beta em reduzir a conversao para EM clinicamente definida de pacientes com sindromes clinicas
isoladas.

PALAVRAS-CHAVE: interferon, sindromes clinicas isoladas, esclerose multipla, terapia imunomoduladora.

Multiple sclerosis (MS) is a chronic inflammatory and
degenerative disease characterized by relapsing-remitting
episodes and progressive disability'. Although the diag-
nostic criteria of MS have been submitted to successive
reviews, establishing the diagnosis continues to require
evidence of two or more different lesions in the white
matter of the central nervous system (CNS) and evidence
of disease activity over time”. The use of magnetic reso-
nance image (MRI) has made it possible to diagnose MS
in patients with one clinical event of neurological distur-
bance and MRI findings suggestive of demyelinating le-
sions that are disseminated in time and space®*. Over a
decade of experience with beta-interferon (B-INF) thera-
pies have shown these treatments decrease the frequency

and intensity of relapses as well as the disease progression
when used in the early phases of MS*%. The mechanism of
action of the B-IFN is thought to relate to decrease of the
pathologic inflammatory process through immune modu-
lation and decreased trafficking of T-helper type 1(Th1) re-
sponses, which otherwise would release pro-inflammatory
mediators that would contribute to oligodendrocyte and
neuronal injury, and development of CNS lesions’.
Several parameters have been described that help to
predict conversion to clinically defined MS (CDMS) after
an isolated clinical demyelinating event (clinically isolat-
ed syndrome, CIS). The strongest predictor is the num-
ber of T2 hyperintense lesions present at the time of
CIS®. Therefore, several trials were performed to study
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the impact of B-IFN in reducing the conversion of CIS to
CDMS.

In this meta-analysis we analyze if there is evidence to
support the use of B-IFN in CIS.

METHOD

In a systematic review of literature, we selected all double-
blind, placebo-controlled, randomized clinical trials assessing
the risk of conversion to clinically definite MS. Only dichoto-
mous data, presented as (or allowing transformation into) mean
tstandard deviation, were analysed.

The searches were performed by means of MEDLINE, Co-
chrane Library, BIREME databases, using the words “interferon,
multiple sclerosis, clinically definite multiple sclerosis, isolated
clinical syndromes”. In a second search, references cited in all the
selected studies were checked with the purpose of identifying
additional papers not found during the electronic search. The
studies were selected and the quality of the randomized pla-
cebo-controlled trials evaluated by two independent review-

1°. The outcome

ers using the method proposed by Jadad et a
measured was the cumulative probability of conversion from
CIS into CDMS.

Data were analyzed with the statistical pack RevMan 4.0

from Cochrane Collaboration, and SPSS 9.0.

RESULTS

Three papers fulfilled the inclusion criteria™”. Two of
them used interferon beta-1a"" and one interferon beta-
1b®. Eligible subjects were patients between the age from
18 to 40 years in the ETOMS and BENEFIT and from 18 to
50 years in the CHAMPS. All patients were followed for
at least 2 years and were allowed the use of steroid treat-
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ment at the time of the initial attack. A total of 639 pa-
tients were enrolled in the treatment groups and 520 pa-
tients in the placebo groups. The three studies were able
to delay the conversion to CDMS, which ranged from 317
days in the ETOMS to 363 days in the BENEFIT study, while
we could not access this result in the CHAMPS. The risk of
conversion to CDMS is shown in the Figure. Side effects
could not be fully evaluated in this meta-analysis. How-
ever, for side effects that were associated with the inter-
feron therapy, the most frequent were local reactions and
influenzae-like symptoms.

DISCUSSION

The results of our meta-analysis support the evidence
that early beta-interferon treatment delays the time to
conversion of CIS to CDMS. As we can see in previous
papers, the use of beta-interferons has modified the prog-
nosis of MS, but there are some controversies regarding
their potential benefits in the primary or secondary pro-
gressive forms of disease'”. In spite of not emerging as
very beneficial in SPMS trials, B-IFN may nonetheless im-
pact the neurobiology of the disease'. One aspect to be
emphasized is related to the inflammatory process in MS,
which is more active in the earlier phase of the disease”,
favoring the use of beta-interferon. Thus, although some
predictors of prognosis in MS have been well identified’,
there are only few papers regarding the risk factors of CIS
conversion to CDMS". Brain MRI and oligoclonal IgG band
(OCGB) detection are the most frequent paraclinical tests
used in MS diagnosis®”. According to Barkhoff et al., CIS
patients with high risk of conversion to CDMS are defined
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Figure. Risk of conversion from CIS to CDMS.
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as those with >8 T2-weighted hyperintense lesions and at
least 1 gadolinum-enhanced lesion in MRI®. One study re-
ported that the presence of oligoclonal IgG bands is high-
ly specific and sensitive for early prediction of conversion
to MS®, In this last paper, the authors emphasized that
the simultaneous use of both tests shows high sensitivity
and specificity in predicting clinically isolated demyelinat-
ing syndrome conversion to clinically definite MS.

One point that needs to be clarified is the optimal
dose of beta-interferon. It seems that for most patients it
is necessary to use a dose greater than 22 [icg used in the
ETOMS study, however, it remains important to establish
the optimal dose and, if possible, define a therapeutic
window to treat this group of patients. Another issue is
the role of neutralizing antibodies (Nabs) that may devel-
op in the course of treatment. The follow up of patients
in the CHAMPS study showed that Nabs were present in
2% of patients”, while in the BENEFIT study it ranged from
16.5% to 25.2%. Despite several studies pointed out that
patients with Nabs have higher risk of relapse and MRI
lesions, there are no studies evaluating the role of Nabs
in patients with CIS and further studies will be necessary
to clarify this issue.

Thus, relatively reliable tests exist, and are being used,
to predict the conversion of CIS to CDMS in several re-
gions of Europe and North America, favoring the use of
beta-interferon in these patient populations. However,
despite this evidence that the presence of oligoclonal IgG
bands and MR lesions disseminated in space and time are
strong predictors of MS, we can not be certain the same
results will be obtained in different populations.

REFERENCES

1. Confraveux C, Aimard G, Devic M, et al. Course and prognosis of mul-
tiple sclerosis assessed by the computerized data processing of 349 pa-
tients. Brain 1980;103:281-300.

2. Poser CM, Paty DW, Scheinberg L, et al. New diagnostic criteria for
multiple sclerosis: guidelines for research protocols. Ann Neurol
1983;13:1227-1231.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Arq Neuropsiquiatr 2008;66(1)

McDonald WI, Compston A, Edan G, et al. Recommended diagnostic
criteria for multiple sclerosis: guidelines from the international panel
on the diagnosis of multiple sclerosis. Ann Neurol 2001;50:121-127.
Polman CH, Reingold SC, Edan G, et al. Diagnostic criteria for multi-
ple sclerosis: 2005 revisions to the “McDonald criteria”. Ann Neurol
2005;58:840-846.

PRISMS study group. Randomises double-blind placebo-con-
trolled study of interferon b-1a in relapsing/remitting MS. Lancet
1998;352:1498-1504.

Once Weekly Interferon for MS Study Group (OWIMS). Evidence of
interferon b-1a dose response in relapsing-remitting MS. Neurology
1999;53:679-686.

Lucchinetti C, Bruck W, Parisi J, et al. Heterogeneity of multiple scle-
rosis lesions: implications for the pathogenesis of demyelination. Ann
Neurol 2000;47:707-717.

Barkhof F, Filippi M, Miller D, et al. Comparison of MRI criteria at first
presentation to predict conversion to clinically definite multiple scle-
rosis. Brain 1997;120:2050-2069.

Tintoré M, Rovira A, Martinez M, et al. Isolated demyelinating syn-
dromes: comparison of different MRI criteria to predict conversion to
clinically definite multiple sclerosis. Am J Neuroradiol 2000;21:702-706.
Jadad AR, Moore A, Carrol D. Assessing the quality of reports of
randomised clinical trials: is blinding necessary? Control Clin Trials
1996;17:1-12.

Comi G, Filippi M, Barkhof F, et al. Effect of early interferon treatment
on conversion to definite multiple sclerosis: a randomised study. Lan-
cet 2001;357:1576-1582.

Jacobs LD, Beck RW, Simon ], et al. Intramuscular interferon beta-1a
therapy initiated during a first demyelinating event in multiple sclero-
sis. N Engl ] Med 2000;343:898-904.

Barkhof F, Polman C, Radue E, et al. Betaferon in newly emerging mul-
tiple sclerosis for initial treatment (BENEFIT): magnetic resonance im-
aging outcomes. ECTRIMS 2005;2:583.

European Study Group on Interferon beta-1b in Secondary Progres-
sive MS. Placebo-controlled multicentre randomised trial of interferon
beta-1b in treatment of secondary progressive multiple sclerosis. Lan-
cet 1998;352:1491-1497.

Secondary progressive efficacy clinical trial of recombinant interferon-
beta-1a in MS (SPECTRIMS) Study Group. Randomized controlled tri-
al of interferon-beta-1a in secondary progressive MS: clinical results.
Neurology 2001;56:1496-1504.

Zanon RG, Oliveira ARL. MHC I upregulation influences astroglial re-
action and synaptic plasticity in the spinal cord after sciatic nerve tran-
section. Exp Neurol 2006;200:521-531.

Richert ND, Howard T, Frank J, et al. Relationship between inflam-
matory lesions and cerebral atrophy in multiple sclerosis. Neurology
2006;66:551-556.

The Optic Neuritis Study Group. The 5-year risk of MS after optic
neuritis:experience of the optic neuritis treatment trial. Neurology
1997;49:1404-1413.

Sandberg-Wollheim M, Bynke H, Cronqvist S, et al. A long-term pro-
spective study of optic neuritis: evaluation of risk factors. Ann Neurol
1990;27:386-393.

Masjuan J, Alvarez-Cermen JC, Garcia-Barragan N, et al. Clinically iso-
lated syndromes: a new oligoclonal band test accurately predicts con-
version to MS. Neurology 2006;66:576-578.



