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Clinical response to interferon beta and
glatiramer acetate in multiple sclerosis
patients: a Brazilian cohort

Resposta terapéutica ao interferon beta e ao acetato de glatiramer em pacientes com
esclerose multipla: estudo de uma coorte brasileira
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Souza?, Assuncion Martinez Liem?® Angelo Maiolino®, Soniza Vieira Alves Leon’?3

ABSTRACT

Introduction: Many patients with multiple sclerosis (MS) are currently receiving treatment with interferon beta (IFNb) and glatiramer acetate
(GA). Identifying nonresponders patients is important to define therapy strategies. Several criteria for treatment response to IFNb and GA
have been proposed. Objective: It was to investigate the response to treatment with IFNb-1a, IFNb-1b and GA among relapsing-remitting
multiple sclerosis (RRMS) patients. Methods: We analyzed treatment response to IFNb and GA in ninety-one RRMS patients followed for at
least one year. Clinical response was established by clinical criteria based on relapses, disability progression or both. Results: We observed
a proportion of nonresponders, ranging from 3.3 to 42.9%, depending on the stringency of the criteria used. Conclusions: Our sample of Bra-
zilian patients with MS has similarities when compared to other studies and there was no statistically significant difference regarding age,
gender, ethnicity or disease duration between responders and nonresponders.
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RESUMO

Introducédo: Muitos pacientes com esclerose multipla (EM) estao atualmente recebendo tratamento com interferon beta (IFNb) e acetato
de glatiramer (AG). Identificar pacientes ndo respondedores é importante para definir estratégias terapéuticas. Foram propostos varios cri-
térios para definir a resposta ao tratamento com IFNb e AG. Objetivo: Foi investigar a resposta ao tratamento com IFNb-1a, IFNb-1b e AG
entre pacientes com esclerose multipla remitente-recorrente (EMRR). Métodos: Analisamos a resposta ao tratamento com IFNb e AG em 91
pacientes com EMRR acompanhados por um periodo de pelo menos um ano. A resposta clinica foi estabelecida por critérios baseados em
surtos, progressao da incapacidade ou ambos. Resultados: Observamos uma proporcéao de nao respondedores que variou de 3,3 a 42,9%,
dependendo do rigor do critério utilizado. Conclusdes: Nossa amostra de pacientes brasileiros com EM tem semelhancas quando compa-
rada a outros estudos e nao apresentou diferenca estatisticamente significativa entre respondedores e nao respondedores com relacao a
idade, sexo, etnia ou duragao da doenca.

Palavras-Chave: esclerose multipla, interferon beta, acetato de glatiramer, terapéutica.

Multiple sclerosis (MS) is an inflammatory demyelinat-
ing and neurodegenerative disease of the central nervous
system (CNS) resulting from aberrant immune response
to self-antigens that lead to destruction of myelin', where
both the adaptive and innate immunity play an important
role in the initiation and maintenance of the disease®. MS
has a highly heterogeneous clinical course with different

immunogenetic features, neuroradiological and therapeutic
response often ethnicity-dependent®’. MS has been consid-
ered a model of individualized medicine’. In recent decades,
the treatment of MS has included modifying treatments of
its clinical course, with so-called modifying agents of the
disease course (MADC). The knowledge of the stages and
mechanisms associated with MS enables the development
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of molecules for therapeutic purposes that target some of
these mechanisms. Among these drugs, are immunomodu-
lators, interferons beta (IFN) and glatiramer acetate (GA)®"
Immunomodulators, interferon beta-la and -1b (IFNb-1a
and -1b) and GA reduce the frequency and severity of re-
lapses, thus altering the progression of the disease, when in
relapsing-remitting form. They are available in Brazil GA 20
mg subcutaneos (sc) daily, [IFNb-1a 30 ug, intramuscularly
once a week, INF-f-1a 22 ug subcutaneous three times a
week, INF-f3-1a 44 ug sc three times a week and INF-f3-1b
250 ug sc every other day. These drugs have been supplied
by the Government, as required by Federal Law 8080, dated
19.09.1990, which provides for the Unified Health System,
especially the section VI, Article 6, which regulates the right
of access to medicines for health care.

Therapeutic response of immunomodulators in an eth-
nically heterogeneous population such as Brazilians should
be analyzed, considering that clinical trials in European,
Americans and Canadian patients
Caucasians MS patients. Cree et al. observed that 36 African-
descent compared with 616 white Caucasians with MS had
a poorer response to interferon®. In Brazil, a third of patients
with MS are African-descent'”.

In this context, monitoring of therapeutic respons-

included mainly

es to immunomodulators is critical for the patient, who
now lives in an era of therapeutic strategies and resources
that have been available for less than two decades. The
knowledge of the biological aspects of MS allows us to es-
tablish therapeutic windows of nonresponders to early
intervention®. Finding nonresponders within the popula-
tion in treatment is an ongoing challenge that requires the
Expanded Disability Status Scale (EDSS) score at each vis-
it, the monitoring of new lesions on MRI each year and the
number of relapses in each period. The goal of this study
was to investigate the frequency of responders and nonre-
sponders in a cohort of Brazilian MS patients in the city of
Rio de Janeiro and analyze the correlation between clini-
cal variables, disease duration and EDSS associated with
response and non-response to treatment.

METHOD

Of the cohort of 236 MS patients followed prospec-
tively at the University Hospital Clementino Fraga Filho,
Universidade Federal do Rio de Janeiro (HUCFF/UFR]), 67
were excluded because they did not use immunomodula-
tory (Primary Progressive Multiple Sclerosis [PPMS] and
Secondary Progressive Multiple Sclerosis [SPMS]). Another
23 were excluded due to failure to follow the treatment or
have they begun the first immunomodulator at another hos-
pital. Included in this analysis were 146 patients with RRMS
according to criteria of McDonald et al., 2010°. The criteria

Table 1. Different definitions of non-response based on
measures of disability increase and/or relapse rate after one
year of follow-up in patients treated with interferon beta and
GA (adapted from Rio et al.'?)

Nonresponder definitions
An increase of at least one EDSS step confirmed at one year

Presence of any relapse confirmed at one year
Presence of two or more relapses confirmed at one year

Adecrease in relapse rate less than 50% compared with one
year before therapy

OO0 w >

E Nodecrease or higher relapse rate compared with one year
before therapy

F  DefinitionAorB
G DefinitionA+ B

EDSS: Expanded Disability Status Scale; GA: glatiramer acetate.

for response and non-response were applied as defined by
Rio et al." that consider relapsing and increased EDSS alone
or in combination (Table 1).

Of the 146 patients, 91 made regular treatment using the
first immunomodulator drug by at least one year. Sixty-nine
patients (29.24%) were treated with IFNb and 22 patients
(9.32%) with glatiramer acetate. In the analysis of the results,
there was no stratification by immunomodulators, based
on the fact that clinical trials showed no significant differ-
ence in therapeutic response between them''. Patients were
evaluated regularly every three months, and relapses, when-
ever occurred. Relapses and progression were measured by
the functional system scale (FS) and the Expanded Disability
Status Scale recorded by two neurologists independent eval-
uators. To define the relapsing, it was used the Poser et al.
criteria — the appearance of one or more symptoms of neu-
rological dysfunction that lasted more than 24 hours — ob-
jectively confirmed by neurological examination'?. Analysis
of demographic and clinical characteristics included sex,
ethnicity, age, age at onset, disease duration, the number of
relapses and EDSS score was confirmed every six months of
the study®. Patients whose available data did not allow the
analysis of the proposed variables or those who missed the
deadlines were excluded. They were defined as non-response
to treatment when after at least one year of treatment dis-
ease activity peaked measured by relapses and/or there
was gradual progression of disability measured by EDSS'*!*
%, Clinical data was entered into a database and analyzed
with the statistical analysis software SPSS, version 17.0 for
Windows (SPSS, Chicago, IL). Differences in demographic
details (age, sex and level of education) between respond-
ers and nonresponders patients were compared using the %2
test. Mean scores of the various data from MS patients were
compared to demographic characteristics using Student’s ¢-
test. The impact of immunomodulatory drugs performance
was analyzed using a multivariate logistic regression anal-
ysis of factors influencing clinical response to treatment
with IFNb and were included in the model as independent
variables — sex, ethnicity, age at onset, the duration of the
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disease and the score EDSS at baseline — and as dependent
variables — the state of responder or nonresponder to treat-
ment. Analysis also considered Kaplan-Meier probability of
remaining free of relapse and an increased progression of dis-
ability of one EDSS point or more. Student’s #test and One
way Analysis of Variance (ANOVA) was appropriate and gen-
erated p-value. P<0.05 was taken as being significant. This
study was approval by the Ethical Committee of University
Hospital Clementino Fraga Filho.

RESULTS

The percentage of female patients was 74.7% (n=68),
and 25.3% (n=23) were male. Seventy-one patients were
Caucasians and twenty non-Caucasians. The mean age at

onset was 30 years (range 5-51). The mean age when start-
ing the drug was 35 years (range 13-65). The average number
of relapses in the years before the start of treatment was 1.51
(range 0-6). The median EDSS at the beginning of the immu-
nomodulator was 2.6 (range 0-6.5).

According to Rio et al.'%, the different criteria used as
non-response were distributed according to the following
groups, which rely on the presence of relapses, increase of
disability, or both, one year after each patient started treat-
ment (Table 1). The proportion of responders and nonre-
sponders differed greatly depending on the response defini-
tion adopted (Table 2 and 3). When the increasing disability
was considered, the frequency of nonresponders was 3.3%,
and when it was adopted the criteria for relapse and progres-
sion of disability, non-response to this frequency was 42.9%.
Considering as non-response the increased EDSS of at least

Table 2. Responder and nonresponder status for the different definitions (adapted from Rio et al.'%)

Responder and nonresponder status for the different definitions

Group all - % patients (n)
R Nonresponder definitions R/NR IFNb +AG (1=91)  IFNb (n=69) GA (1=22)
A An increase of at least one EDSS step confirmed R 96.7 (88) 971 (67) 95.5(21)
atone year NR 3.3(3) 2.9(2) 4.5(1)
B Presence of any relapse confirmed at one year R 571 (52) 56.5 (39) 59.1(13)
NR 42.9 (39) 43.5(30) 40.9(9)
C Presence of two or more relapses confirmed at R 86.8 (79) 87.0 (60) 86.4(19)
oneyear NR 13.2(12) 13.0(9) 13.6 (3)
D Adecrease in relapse rate less than 50% R 62.6 (57) 63.8 (44) 59.1(13)
compared with one year before therapy NR 37.4 (34) 36.2 (25) 40.9 (9)
E No decrease or higher relapse rate compared R 76.9 (70) 78.3 (54) 72.7(16)
with one year before therapy NR 231 (21) 217 (15) 27.3(6)
F AorB R 571 (52) 56.5 (39) 59.1(13)
NR 42.9 (39) 43.5(30) 40.9(9)
G A+B R 96.7 (88) 971 (67) 95.5(21)
NR 3.3(3) 2.9(2) 4.5(1)

R:Responder; NR: Nonresponder; EDSS: Expanded Disability Status Scale; INFb: interferon beta; GA: glatiramer acetate.

Table 3. Demographics and baseline clinical characteristics of patients according to the responder status to IFNb and GA for the

different definitions, mean standard deviation (adapted from Rio et al.').

GROUP RxNR PATIENTS (%) AGE? (yr) SEX % FEM BAgIESLFNUEREA"\-Arg)'\’;‘TH) RELAPSES® BAESIIJE?_ISNE
A R 96.7 30.6(9.7) 74 64.6 (67.7) 1.5(1.0) 2.6(2.2)
NR 3.3 19.3(10.2) 100 31.2(24.7) 2(1.0) 4.0(1.8)
B R 571 31.6(9.8) 73 59.7 (67.9) 1.3(0.9) 2.6(2.2)
NR 42.9 28.4(9.6) 77 68.5 (66.2) 1.7.(1.1) 2.7(2.3)
C R 86.8 31.1(9.7) 74 61.0 (64.9) 1.4(0.9) 2.7(2.3)
NR 13.2 25.1(9.8) 82 79.7 (80.6) 2.3(1.6) 2.6(2.0)
D R 62.6 29.4(9.9) 77 57.6 (60.2) 1.8(0.9) 2.4(27)
NR 37.4 31.7(9.6) 71 73.3(76.9) 0.9(1.0) 3.0(2.4)
E R 76.9 29.9(10.1) 77 64.4(68.5) 1.6(1.1) 2.6(2.2)
NR 231 31.4(9.1) 67 60.3 (62.8) 1.0(0.6) 2.8(2.3)
F R 571 31.6(9.8) 73 59.7 (67.9) 1.3(0.9) 2.6(2.2)
NR 42.9 28.4(9.6) 77 68.5 (66.2) 1.7.(1.1) 2.7(2.3)
G R 96.7 30.6(9.7) 74 64.6 (67.7) 1.5(1.0) 2.6(2.2)
NR 3.3 19.3(10.2) 100 31.2(24.7) 2.0(1.0) 4.0(1.8)

R: Responders; NR: nonresponders; IFNb: interferon beta; GA: glatiramer acetate. *age on the first symptom; °relapses in the one year before INFb and GA
therapy. No significant differences between responders and nonresponders were found (p>0.05).
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one point in the first year of treatment, 3.3% were nonre-
sponders against 96.7% of respondents. Giving attention to
the presence of a new relapse during the first year of treat-
ment, 42.9% were nonresponders versus 57.1% of responders.
Not withstanding, if it was considered the presence of two or
more new relapses in the course of a year, the frequency of
nonresponders fell to 13.2% (n=12). Also, in relation to new
relapses, taking in consideration the reduction in relapse rate
greater than or equal to 50% when compared to last year, it
was found 37.4% of nonresponders (n=34); when there was
no reduction or increase in relapse rate compared to the pre-
vious year, 23.1% (n=21) were nonresponders.

The period of disease before starting immunomodula-
tory treatment (Table 4) ranged from 2.2 to 336.9 months
(mean 59.7 months) among responders patients and 1.2 and
256.6 months (mean 68.5 months) among nonresponders
(p=0.381). The average duration of disease when starting the
drug was different among the immunomodulators drugs
(Table 5). The smallest time interval of 26.6 was observed
with IFNb-1a - 44 mg that presented a percentage of 71% of
responding patients. The longest interval was 98.8 months
for IFNb-1b which showed a percentage of 50% of responders
patients. Among other immunomodulators, the average was
48.4 m for the GA (59% of responders), 50.7 m for the IFNb-
la - 30 mg (50% of responders) and 53.0 m for the IFNb-1a
- 22 mg (80% of responders).

The number of relapses before starting the first immu-
nomodulator ranged from 1 to 29 among nonresponders
patients (mean 5.6) and 1 to 10 (average 3.2) for patients
who responded to treatment. The number of relaps-
es in the first year of treatment for nonresponders pa-
tients ranged from 1 to 6 (average 1.5). Twenty-eight pa-
tients (71.8%) had only one relapse in the first year of
treatment and seven (17.9%), two relapses. In twenty-four
patients (61.5%), the relapse had not committed new func-
tional system (EDSS scale).

Considering the presence of any relapse or increase in
the EDSS (F), 60.9% of males and 55.9% of females were
considered responders (p=0.466). Regarding ethnicity,
56.3% of Caucasians patients and 60% of non-Caucasians
were nonresponders. There was no statistically signifi-
cant difference regarding age, gender, ethnicity or disease

duration between responders and nonresponders. The
percentage of responders to IFNb was 56.5% (n=39/69)
and to GA, 59.1% (n=13/22).

DISCUSSION

The knowledge of the biology of multiple sclerosis and the
proper diagnosis of different forms of evolution are fundamen-
tal in deciding treatment®. The challenge for neurologists is to
choose the best therapeutic strategy among the current arse-
nal of drugs absent for less than two decades. Identifying the
right time to start and maintaining or changing the proposed
treatment should be part of this strategy. In relation to treat-
ment with INFf} and GA, a clear definition of the lack of re-
sponse in RRMS and no clinical response can be considered
according to the relapse rate, disability progression or both.
The studies contribute to the analysis of response and subse-
quent treatment decisions. MS patients have been followed up
and monitored according to the number of relapses before and
after drug administration, means of scales of disability (EDSS),
and lesion load has been measured with MRI sequence.

The present study showed a prevalence of female and al-
most one third of them were non-Caucasians, a percentual
that is characteristic of MS gender and ethnic distribution in
the southeast region of Brazil".

Considering only IFNb treatment, the present study
showed a proportion of patients ranging from nonresponders
according to established criteria suggested in different
studies*'****, Here, we found a frequency of 2.9% of nonre-
sponders patients when considered the increase of disability
by EDSS during the first year of treatment, that is lower than
the results of Rio et al.", which found 18% of patients. We can
not compare our results with Cree et al.*? because the authors
did not analyze disability progression among the 36 African-
American and 616 Caucasian patients studied. Regarding
the presence of at least one relapse during the first year of
treatment, we found 43.5% of nonresponders, and Rio et al.”®
found 45%. However, when we consider two or more relapses
as nonresponder criteria, this percentage decreases to 13.0%.
Rio et al."” also found a decrease in this number when consid-
ered two or more relapses (20% of nonresponders).

Table 4. Demographics and baseline clinical characteristics of patients (IFNb and GA, Group F).

Sex p=0.466* Ethnicity p=0.615* Age baseline (yr) MS duration Baseline (month)
M F c NC p=0.126* p=0.381*
n=52 n=52
=14 n=38 n=40 n=12
R (F) n= ¢ - 5 17-51 years 2.2-336.9 month
60.9% 55.9% 56.3% 60.0% Mean: 31.6 yr Mean-59.7 m
n=39 n=39
n=9 n=30 n=31 n=8
NR (F) o o o o 5-49 years 1.2-256.6 month
39.1% 441% 43.7% 40.0% Mean: 28.4 yr Mean:68.5 m

*p-value (Logistic Regression).

R: Responders; NR: nonresponders; GA: glatiramer acetate; C: Caucasian; NC: non-Caucasian; IFNb: interferon beta. (F): presence of any relapse confirmed at

one year or an increase of at least one EDSS step confirmed at one year.
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Table 5. Treatment and MS duration. Percentage of responders.

. MS duration MS duration baseline Percentage of
Treatment Patients .
baseline (month) mean (month) responders

GA (Copaxone®) 22 5.27 t0 156217 48.4 59
IFNb-1a (Avonex®) 18 6.01to 203.5 50.7 50
IFNb-1a-22 mg (Rebif®) 5 13.23t0137.93 53.0 80
IFNb-Ta-44 mg (Rebif®) 14 217101314 26.6 71
IFNb-1b (Betaferon®) 32 1.23t0336.9 98.8 50

MS: multiple sclerosis; IFNb: interferon beta; GA: glatiramer acetate.

As the immunomodulators consider as efficacy cri-
teria the reduction of about 50% of annual relapse ratio,
we compared the number of relapses one year prior the
treatment. Considering as nonresponders patients who
presented more than 50% of relapses comparing with the
prior year, 36.2% of our patients were nonresponders. Rio
et al.'’ found 20% of nonresponders. We can try to under-
stand these differences if we analyze the interval of time
disease until the treatment onset. The nonresponders pa-
tients of the present study were included in immunomod-
ulatory treatment with a mean of 72.4 months considering
only IFNb treatment (about 6.0 years of disease), and Rio
et al with a mean of 5.5 years of disease. The mean time of
disease duration was not associated to a better response,
but this result is probably associated with the low number
of patients.

When we consider as nonresponders criteria both re-
lapses and increased of at least one point in EDSS, we found
here 43.5%, the same result found for the relapse criteria,
because all patients with increase of EDSS also present-
ed new relapses. Rio et al.'” found 49% of nonresponders
regarding the same criteria and Ferndndez et al.”® found
31.3% among 96 MSRR Spanish patients, a similar number
of patients studied in our sample. Although the differenc-
es among the three studies are not significant, Ferndndez
et al.” found a lower result even considering at least 0.5
point in the EDSS increased.

The validation of these parameters is important in
order not to harm patients who had disease control, ob-
served by an improvement in the period without treat-
ment. Some predictors of poor response to IFNb have been
suggested'*'>*** in other studies, such as higher relapsing
rate before the IFNb, older patients when starting'>'é, lon-
ger duration of illness before starting IFNb'*'#2, or ethnic-
ity*. No differences here were found in demographic and
clinical characteristics of patients that were similar to
those reported in clinical trials of immunomodulators. No
demographic factor was associated with a statistically sig-
nificant response to treatment, regardless the definition of
response (p>0.05).

Regarding the increase of EDSS and new relapses to-
gether as nonresponder criteria, the nonresponders pre-
sented a mean of 2.7 in EDSS and the responders, 2.6.
The lack of difference in this parameter was not expected

Arg Neuropsiquiatr 2012;70(10):774-779

because the study of Ferndndez et al. and various recent
studies have been showing that the better response to
immunomodulatory treatment is associated to a lowest
EDSS in the beginning®. Rio et al."’ found similar results
(with only IFNb treatment), EDSS 2.5 in nonresponders
and 2.0 in responders.

All together, the proportion of non-responders patients
ranged from 3.3 to 42.9% according to the definition used.
These data points are consistent with those reported in the
literature in which the observed proportion varies between
13 and 50%14,15,17,18,23—25.

The reasons for poor response to IFNb and GA are un-
clear, but may reflect the heterogeneity of MS and clini-
cal phenotype depending of ethnic background. Regarding
ethnicity, 43.7% Caucasians were nonresponders versus
40% non-Caucasians (p=0.615), a difference with no sta-
tistical significance.

Relapses and progression are the two basic clinical
phenomena of MS. Relapses are considered to be the clini-
cal expression of disseminated inflammation in the cen-
tral nervous system, while the progression is considered
to reflect the occurrence of demyelination, axonal loss
and gliosis. In some patients, there is probably a predomi-
nance of demyelination and axonal degeneration in a pro-
gressive increase in disability, regardless of the presence
of relapsing. The heterogeneity results found in the pres-
ent study probably reflect characteristics of our popula-
tion and need to be replicated in a larger sample, including
MRI criteria and prospective data.

In conclusion, no statistical significant correlation was
found among response or non-response according to gender,
ethnicity, age at onset, EDSS at onset or duration of illness
prior to starting immunomodulatory treatment.

LIMITATIONS

This study has several limitations. The number of patients
with regular use during the first year was small, and the set-
tings analyzed may not necessarily identify response to IFNb
or GA, but groups of patients with different levels of activity
and disease progression. However, this observation does not
invalidate our results, as different definitions identify differ-
ent types of response.
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